^mitm7i^^hnx\^^?)o m^i-tAizi-i§^^ (Pb) , Biz.i^/u=i=^^j>, (zr) 

h^^l^ (Ti) (Dm.-^^MWi\^tL^^l^W.V'}V^:y'm^ (PZT) i)>^h^X 
^S«^^ttTV>S (#M¥6-1 4 5 9 7 7-^) o 

nM±.\^^:t:y\f—M.Ti^:^ hmxj^m.wmm^^\^. mms.m.wm±.kz.±Mn. 
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iEfl:#:iifi. mmT^mm±i^^ii'i$'^i^^/i-^-8:i^x<>xwm-r^^t7!)m^ 



m8(Dmmxn. -(^>\^^~-j^T->:^hmxmim^Mf^-r^T.^t. ^^i^ 
\f-j^T^y:^\'^±^xmm^mm\^xm2m^fc^^'t^jint^ \z.x^x^ je 
mwm^m^-r^. ^:^:y\f-j>^ri^:;^v^±}sbxmm^mm\^xh. ^im<D 
m^mm(Dmm^^i-fxm 2m(Dmm7!>mi^ti^^(DX\ m 2 m<DmM>m\^i^mm 

(Dm^\zm^^^tf)^x^^o 

*ti-So ^m^comm^mKn^ ^^mm^—^<D:)f\^^\^i^fzi^^mtm^(Dx\ 
^mm. r^m.m&xj^}£mwm(D'^^Bm\^^wfm(D^^Km^^^ t7!)^x^ 

^(DX\ mmmRrj}±mw-m(Dm^Bni\^^mm(Di^^izm^^^t^^^x^^o . 
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f^7<Dmmx'it. ^^i^if—M>Tiy:^hmxmim^m^-r^i:uts ^^^^ 
ii^-M.Ti^^ h^±ibxmm^mm\^xm2m^^^'t^x.ut^ i^x^x^ r 

ii^-j^T-yp^h^±ii>xmm^mm.vxf^2m^Mm'r?>imt. kx^x^ ^ 
% 9 (Dmm.x\'X^ ^PBi)^(^ff0^fu }c ^i^q^r^i^(D :^^^\f-j>^^m. 

IH"'t"'5o 
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(D^imt. -r;*-:/tf-i^T->;^ h^±^^xmm^mm\^xm^^tit^m2m t 
^tix\^^^^t^wmt-r^o 

^tix\,^^:Lt^wmti-^o 

mm<D±iz. r^mm. 3mmwmRxf±^mm^m}^\^xh<o\ mmmmmw 
mi-i4:t>^\^-M.Ti^^ hmxm^^titimmi\^(Dmxh^:i t ^mmt-r^o 

mm.i^m7!)m^^inx\^^^o 
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x\,^^^t^^mt-r^o 

^tix\^^^:it^wmt'r^o 

^tix\^^:6^t^wmt-r^o 

mi} 
[m2] 

[03] 
[1114] 
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[11161 
[1217] 

m 5 mmmmi^ ^ ^ mm\^tim.mmw'ry<4 ^ (:i*3ft s riFpm^i ( s r r u o 
m 5 mmmmi'^ x 9 Mat bfcsimm^r^-^-i' ;^ {-*3tt 5 3S^«ft:a^ ( p z t) 

X R D {;i J; -SSItStS^^-r^/^ :7T'*> So 

[III91 

[mi 0] 

[mil] 

[m 1 2] 

^^mcom 9 mmmm t^i j: s s^^mf^T^^^-r ;^ <7)j^at^ ^u£pj -t- s <d m 
■efe-So 
[mi 3] 

[mi4] 
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[His] 
1 6] ■ 

So 

[Hi 7 ] 

-So 

[1^1 8] 

So 

[019] 

■So 

[02 0] 

(ommmm^Tr^-rmmmxh^o 

[E12 1 ] 

So 

[I1I22] 

n 6 mmmmi^x^&mi^f^u :^<Dmm:f7m:i^\^^xmm'r^ti^(Dmxh 

So 

[111231 

^ 7 mm^mi^x^j£mi^'fy<^p^(Dmm:ifmi:io\^^xm.m-r^fctb(Dmxi^ 

So 
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[Ii2 4] 

So 

[112 5] 

So 

[I1I26] 

& So 

[B127] 

[I§1281 
[E129] 

1112 8^<DA-Ammm^x^^o 

[EI30] 
[03 11 

}''(Dmmmm^^-r^Amimmxh^o 

[111321 

"t? S o 

<i. ^mmi^'fy<-( ^(Dm^ (d > 



< 1 — 1 . MU> 

i^')^f^^titch(D, mmi nzMvxm^^intch(D(D\/^-rthXh^xhx\^\ 

S^l 1 t bT«. M;tfi. S i s o I (Si on Insulator) S^^^ 

o 2mxmt>tix\^^^h<D^m^^^ ^ t^^x^ -r:^£iDib. ^<Dm^. ^tih 

*fc. mmmi sf*. si OzOftii. M;tf^. mtm<tmm. mit 

iy/u=i::^^M.f£if<D^m^mmmxmf^'r^ :zthx^ -So m^-it^ 1000 

nm<DS 102^4 0 0 nm(DZ r O20-^«3t<if-r So 

^OJ; ^^cC^^® 1 5(i, 'e«i;tfi. I^CVD. :/9X-x='CVD. !f— CV 
D^(D'f[-^|g^& (CVD) . M^mm. y^^<y'^'):y^. i>r:y^\^—'T ^ ly 

^^(Dmmmm^ (pvd) , ^/^°5'^y— ^'o— , ^ im^^m<Dmw\\L%\z, 

5:hM^h\ ^y;^;— #^^-h. /ify- (4 f^/U'-^^/T"^- i ) . r^^y 
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/UTyu^^— (PVA) . ^^i^>'- t^^/WTyw^— /i^^fi-^^*: (EVOH) . 
^])^^i^:yy'^y-$'i^—h (PET) , /if y >^^^>'7"w:7^ h (PB 
T) . 7i^]) -^i^^ u^^-i^i^y^u^^ u~h (PCX) ^(DTi^V =^^y^^^. 7i^])^ 

— r/^> /}f y 31— h (PEK) , ;K y ^—7^/1^^— 7^/1^ 'Jr h ^ (PEE 

K) , Tj^y^i— K. ^VT-t^—/i^ (POM) . ^])yz^=^i^i^^^t^ 
;if y :7 3i-u:/i^yL':7T-r H\ jj^yryu-N. ^#:^^i<y ^^T^/i- (^^B^B^^y 

7!)m^\^<. 1 0 0^6 0 0 nmm^Xh^(D7!)^X'0t^^V\^\ 1 1 <7)^i?D 

Loo. ^(Dmmt (/hS'fb) ^EI-5w<h7)S-e#'5„ 
<l-2. ^^5':77'Ji> 

-14 (^*i4) ^m=b^t 365-e# 5o m :2|s:|im?10^-e«^^ 5/ :7 r Jl 1 2 

11 



CeOax ZrOg. ThOg. UOg. H f O ^ti: t(Dy 4 hm^^it^^. 

Y^Os:^j:t*(D^±mmtmcm. sigN^. sic. r-(^^>'\'\ r/v^-r 

mcDM^^^-^^RXJ^l^^m^^. TaaOg. C T N b 2 O 5 ^Ojil^^ 

mmtm. LiXaOg. lAQA\20ji:}£(Dl^m\^^^mt^^ LaCoOa. 
LaSrCuO^. L a C a M n O 3 ,!f (^^mtt^-^^-fb^^. MgO. C a O. 
SrO. BaO. MnO. FeO. CoO, lii Otii£(D^ sl C \m^it^^-^^ 

Na C 1 Wjtfb-^i^t b-t.fi. MgO. CaO. S r O. B a O. Ni 

^^5/:7r;ii 2{*. m^it. ^:Ij^b (i oo) lai^. Iz:;^^ (i i o) mm. 
^^^B (111) @afS]^(Dv^-fn-efcoTt J:v^;os, ^tih(D'=^-ch. it 
;^rB (10 0) iEf^-efeScD;aW^ bv\ /<5':7Tii i 2^az:;^^h (lOO) MS 

60 ^(Dtiib. m^itMgO. CaO. S r O, B a J; 5 ?teil3^14^^i~N 

a c 1 mm(D^mmitmx^<y:7Tm i 2 ^w^-rs^-g-T-fcoTt. mmm^ 

12 



•< 1 - 3. Tlf|5«1^> 

pt^i Tf£}fff)4tmunxm^'r^^t-i!)mi^v\^\ m^it. mTm:^>hi r 
p t ^^tfjix ^fcfip t ^^tfji/ 1 r ^^ts^m^j:^ 2mmmxhx\^\ 

n mm(D I r / 1 4 0 n m)¥(7) P t t V> 5 mm^XT^M^^mf^-t^o 

*/cx T^«iii 3om^f:i. -<ny^;(7-r hmm^^-r^^mm^t^^^t^ 

±mt-r^h<Dxh^o 
-<vj-^::^:^4 hmm^^-r^^mmit^ti.xi-i. m^i-i. caRuOg. s 

rRuOg. BaRuOg^ SrVOg. (La, Sr) MnOg. (La, S 
r) CrOg. (La. Sr) C0O3. LaNiO,. ^tci-t. :itlh^^Um 
mi^^7!)>mifhtl^i^. WK. CaRuOg. SrRuOg. BaRuOg. ^fc 

^(Dtiib. rummisi^. mm\^^it^^^Mm:imtitch(Dt-r^^t7b^x 

T^m^l 3(D5pj^J¥^{i, #^cPS^$tL^iV^;^)S^ 1 0~3 0 0 nmU 
mtir^<Dimi^V< . 5 0~ 1 5 0 nmm^<bi-'5C);6SJ: (90^ -tttvl 

J; 9. Tiassis 1 3 fi. mmti.x(Dmm^-\-^i^^m-r^^t7!i^x^^tth 
< 1 - 4. m.mm,i^m> 

13 



mm^^-r^^mm^unti^m. je;^^b (ood sBi^-efc-stjo. mmw 

(10 0) ifif^-C&'S'bt^, (10 0) ia|p]-e^t*'i5':Jr>'-Yy^^*L-C 

v^-5t>o. liii^fs (10 0) iarS]-e^l:°^5'^v'-v'/^^SbTv^6'^J<^). (Dv^-r 

i^-efcoTtctv^;6S^ lE;^-^ (0 0 1) m\^X$>^h(D-dm^V^\ ^ti 

Ti) O3 (PZT) . (Pb. La) (Zr. Ti) O3 (PLZT) . (B 
a, Sr) TiOa (BST) , BaTiOa. KNbOg, Pb (Zn, Nb) 
O3 (PZN) . Pb (Mg, Nb) O3 (PMN) . PbFe03. PbW03" 
(D^O-^^^^^^ioA Vmr^(r>^WM.\Ym. SrBig (Ta. Nb) ^©^. 
(Bi, La) i ^O^^(n>X.0fi:^ imm'C^^. ^fcfi. ^ ttP> 5r-g-tf © 
(PMN-PT. PZN-PT^) tm^-fhfX^W. ^f\.h(O^X%^^ m\^. 

h(OtVX. PZT, BST, ^fclit, PMN-PT. P Z N- P T^(7) D ^ 

1/3N2/3) O3 (M— Mgx Zn, Co, 
Ni, Mn, N = Nb, Ta) , Pb (M1/2N1/2) O3 (M= S c , Fe, 
In, Yb, Ho, Lu, N = Nb, Ta) , Pb (Mj/aNj/z) O3 (M = 
Mg, Cd, Mn, Co, N=W, Re) , Pb (M2/3N1/3) O3 (M=M 
n, Fe, N=W, Re) , (^V^-f tbd^fo^VN^mffiji^bnCS U 7 ^ i^*^HS|•PM 
Ni:, Pb (Zr,Tii_J O3 (PZT, 0. O^x^l. 0) t<Dm^W-^ 

14 



^tc. ^mm.Pfm2 4(D^i^m^i-i. #^c:PS^$i^/^V^;^S. 5 0~3 O Onm 

mmi^m2 4(D^^i^m^^. mmm,mt-t^:zti^^v . ^^^^^^'^ 20 o(d± 
M^fb^E^jJi boo, ^mm\^^nm\^mnu%^^\y<^^^ 2oot^^:Lti)^ 

< 1 - 5. ±gpm^^> 

^fc, ±^mm2 5<D^^mm^li. #t-PS^$tL?'.eV^;6^. 1 0~3 0. 0 nm^ 
mX:h^(D7!)m-^\^<. 5 0~1 5 0 nnim^-e$>S0755.t LV\ 

<2. m,mmi^y'^<^:^<Dmm:^m (d > 

^mmi^m2 4±{z±^mm2 5^mmir?>j:u (±^mmm^j:m) t^mv 
-x\ tit>^^m<Dfj:v^h(D7!}mmK^m^ti^o mmmi 5^m}^-r^:i^mic 

[lA] y<^y7 7mM0.J:m. 

15 



[2 A] mmmm^JLu 

^mmi 3<Dmf^jjW:nm^m^^ti^j:\^^7f)^. m^it. :^^<y^^. cvd^. 

[3 A] ^mnwmm^-xM 
^nmm^^^xmm-r^o ^tn^x^. r^mmi 3±k. mK.}-tjE:)f^m (o 

0 1) Bfif^^-C;0-o®i^gH(p]b/c5S^mf*:|^2 4f)mf^^ti^o 
mp><Z)>t>r't>. BtflEJ[^.^Sr^5'-y2/ h/i^^npttti-r^jfe^ bTfi. u 

16 



■§:7l}>l'^l OOn smm<D^<jU:;^ytt^ti?>o Mi^^iat^ if— 3t<b LTfi. 
'e3J;tfi. A r F^dr^y^U— if— , K r F3i:3r^x-x' l/— if — , X e C 1 ^^->-^ 
u— if— (Z)J; if— . YAGU— if— , YVO4U— if— . CO 

^u-^-m^^mifhti^o ^tih(D^^X'h. l^-if-^^ UTfl. Ar 
Fm#;y-^l^— if— ^fcfiK r F^idrv^^ V— if'-;dS$fjl-Cfc'5o Ar F^ii^v' 
-^V— if— *5j;r/K r F J^^v^-^U — if— fi, V^-rtbt>, 5J«9^V>;0S^BT-&«9 , 

l^— if— ^(D^;t-/Vdf'— ^^{i. 0. 5 J y cia^^±t-r^(D7!)m^\^<. 

r^mmi 3^mf^^titim^i KDm-mi-i. o~i o ox:nmt-t^(Dtm 
T^umi^i 3mm^tifcm^i i i^j^-y^/ h^^T^sEstf*. 3 o~i o om 

mt-r^(Dmj^\^<. 5 0 — 8 Omm@S<i:-r-5(^;6Sj; J9.^^ bV\ 

X^i^ei^CDJ5;^fi, 133X10"^ Pa ( 1 X 1 0 T o r r ) i^JlT<b "T 
^(D^m^i.<, 133X10-3pa (1 X 1 Q-^T o r r) &.T t-f'^(D7!)^ 

m^it^. i^mitX3 0 0 : 1-1 0 : 1 a^^-fSt^^JS^if^ U< . 150 : 1 
- 5 0 : 1 ^ i--5 (7);iS J; 9 $f ^ b V >o 

< ^mmi^m 2 4 ^?f^^-r § r t ;i^T-# -So 

yt(DmMmmi-^. sfjte#^#{CctoTt>M^c?^:d>. as, 3-9 0:9-a^<i:-r-5 

17 



:L(Dy( ^y\f—M.(D'^ :i->mt{.Xli. ■g^Jitti. Kauffman^ :^>'2i%^^ Vn-S 

mmm^m) it. mcm^^M^^^tK 3 5~6 5° umti-^(D^m^v\^\ 

Bul5flS.|t:^S5r-4 2~4 7" fc§VN{i5 2~5 7° -r'5<^/d5 J: 

J,zmM-r^^tKX<0 . IE;^B^0 (0 0 1) iE[6]-C\ ;6^o, ®F*3iai^ 
M 2 4 ^ff^^-fS r ,i: ;6SX't 

A^PjgftflEfi, 1 0 0~3 0 0V@St-r5(^;6>/ff^b<, 150 
~ 2 5 0 VS^ J; t9 ^ff * bV >o 

^/c. ■-r:t->t- — A(7)BB.|t»tt^ 1~3 OmAS^<!;-r-5'?5;i>$f^ b< . 5~ 

[4 A] T^maosimxa 

^-r. m^-r^^i^^ni^x. Bkmmi^m2 4±izui;^:^ hm^m^-r^o 

18 



. • [ 5 A] ±nmm(D^^jLm. 

iki^. ^mm.P^m2 4±iz±unm2 s^rmf^-t^o m^i^. ^(dx. 

t^jKDi^Tfexm [lA] ~ [5 A] ^mx. mimmmmi^x^^^y^i^^ 
<3. :^(Dmf^ (2) > 

R-(jm^\^xmmi$^t \^timmf^-r^-:^u±^<Dmm^x^x^mm^i^2 

?f^^^n-CV^:5o ::(Dxa{-*5V>-C. ti)iam^(7){>-7^^ < tj— 0, HulBtijiEi^^ 

m^mmi^m 2 4 ^^(Dmf^n±n^m 1 ^W0S<t m^r-foSo 

<4. (2) > 

^{c, r(7)J; 5^j:ll2||Jfefl0S(-«t'5=3E^^^^i/^ 2 o 0(D®l3t:^^fe^;lo^^-c. 

19 



•[IB] y<^yZ7rmms^JlU 

[2B] r^mmm^xM 

tulEX^ [2A] ^l^^tcLTfT^ w^75ST'#So 

r^mmi smmik. m^mi^m2 4^m^'r^o ^tm. m^it^ ^(^j: 

^(CibTi® (El^-fr-f) ^3~7nm. $f ^ b < « 4 ~ 6 n m^l^-rS :i ^ 

i 9 . ^mnwm 2 4 (d^^b^S/Ji^ t i i^^u t vxr^mmm^^hf^:^ ^ 
Mf^-r^m-^ia-xT i m±i^m^-r6o ^(Dy^/un. w^i^i-^. 

^ p>^c:^M#ls^T{-*5v^TBlf^(Di^ta-c-^B^FPBmMb. ^M(-ia 
mTju=i^^^ytmmm.ti-tmiiL^(Dm^M^mx^m. ^m. ^m<D^yhu 

20 



• [3B] ^ :;t>\^'~-M.mMRXJ^m^J:U 

So 

tt. ii#(cpg^$n^^v^;os^ 3 5~6 5° nmt-r^(Dmj^v\^\ m^. 

(Cctt). jE;^^ (0 0 1) mmX\ ^^o. ®l^iBl^tiO^$??'.C3S^«#:|^2 4Sr 

:^i^t^ — i>.j!3PalllH{i, 1 0 0 ~ 3 0 0 t i-'5c7);6S$f ^ b< ^ 150 

~ 2 5 0 VS^ t -r 6 J; (9 

-f;*-^^t'— At^fiSltif*, 1~3 OmA^^ti-S<Z);iW*b<. 5~ 

m^i KDumn. o~i o o'cm^i-r-5<D;6W*b<. 3o~7o'cm^ 

M^^m:P^<DEE:fiit. 133X10-»Pa ii x i q-^t o r r) tir 
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S'(^36S^ff*U<, 13 3X10-^Pa (1 X 1 O'^T q t r ) UT ti-^(D7!)^ 

m^it^. 0 0 : 1~1 0 : lUmt-r^(D:dm^\^< . 15 0:1 

~5 0 : im^<!:i-SO>5SJ;>)^tf^UV\ 

mf^mmit. 6 0 o°c&.±. 8 0 ox:sxr:dm^ m^M.m^ e 0 ox:i^ 

RTA (Rapid Thermal Annealing) Sfi^tet{c:^^^fflV^6o 

m4:t>\f-j>^^mM't?>n^mmi^^^^x. mmum^e o or^s o ox:t 

ti-efeSo *fc. C(7)J: 5tc:^M«<*:l^(^iarS):^^Sr. MSJ: <m-5 w i:;^ST' 
22 



[4B] r^m.m<D^mjiu ' 
[5B] ±nwm<Dm}^JcM 

ek±(Dj:o^j:jiu [IB] ~ [5B] ^ST. m2mMmmKx^^-^y<->^ 

2 0 0 365]^it^ixSo 

<5. ^mMWv'^^^ ^(T^mjiz (3) > ' 

x<ommi\^^tixmj^^rix\<^^o 
<5-i. Tia5*^> 

:i<DT^M^l 3(Dm^n. M^its Pt, Ir, Ti. Rh, Ru fj:t^<D^ 
2 d nmffCOT 1/20 nm}f.(D I r/l 4 0 n mffcD P t t^^^oMW- 

mp^m^^m(Dmmcm\^t)^-o^mmmi^^^\^x\^^^o 
^fc. T$p«^^i 3<7)m^{i. -<n:/;5^;&^ hmm^^-r^^mmitm^^t^ 

vm'm.^^-r^^mM\\Lmh.\^x\t^ M2RUO4 cm 

= Ca, Sr. Ba) , RE2Ni04 (RE = La, Ce. Pr, N d . Pm, 
Sm, Eu. Gd, Tb. Dy, Ho, Er, Tm, Yb, Lu, Y) , REB 
aaCugO, (RE = La, Ce, Pr, Nd. Pm. Sm> Eu. Gd, Tb, 
Dy, Ho, Er. Tm, Yb, Lu. Y) , MRuOg (M= C a , Sr. B 
a) . (RE, M) CrOg (RE = La, Ce, Pr, Nd, Pm, Sm, E 
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u\ Gd. Tb. Dy, Ho, Er^.Tm, Yb, Lu, M=Ca, Sr. 
B'a) , (RE. M) MnOa (RE = La. Ce. Pr. N d , Pm. Sm. 
Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y. M=Ca. Sr. 
Ba) . (RE. M) C0O3 (RE = La. Ce. Pr. Nd. Pm. Sm. 
Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y. M=Ca. Sr. 
Ba) . RENiOg (RE = La. Ce. Pr. Nd. Pm. Sm. Eu. G 
d. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y) . (DV^■fi^;6^fe^ V^fi@ 
^i^mTd^^ifhth^o ^{ClCaRuOa. SrRuOg. BaRuOg. S r VO 
3. (La, Sr) MnOa. (La, Sr) CrOa. (La, Sr) C0O3. 
LaNiO^. REBagCUaO^ (RE = La. Ce. Pr. Nd. Pm. S 
m. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y) *fcfi. r 

m(Dmm^mV^^^^0fj:^i±^^-r^-h(r>tVX. SrRuOg. LaNiO 
^. REBagCusO^ (RE = La..Ce. Pr. Nd. Pm. Sm. Eu. 
Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y) . :^fc«. ^m^j^-a 

^ay'p^:^^ hmm^m-r^T^mmi sa. m^it. (i oo) . ie 

jj^B (0 0 1) . mmi^^B (10 0) . m^:ij^B (10 0) iai^. miL:fy^m (i 
10) saiR]. m^:fJ^m (1 1 1) gaf^^(7)v>-m-CfcoTli :itih(D^ 
X'h. m^. m^-^m (1 0 0) iaf^^/ci«^^;^fB (1 1 0) u\^x-h^h(D 

^fc. T^m^Sl 3(^2pi$jjf:${t. ^{'PS^^tLT^^VN;^^ 10~3 0 0nmS 
S<i:-rS(^7)S$f* L< . 5 0~1 5 0 nmm^<!:-r-50;5SJ; bV\ ^tLfC 

™«i^i3fi. wmt\^x<Dmm^+ii^\^mn'r^^ti!i^x^^tth 
<5-2. ^mmw-m> 
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«3t^^:rS3S^«#:*t3N-^ LTfi. iE^fa (0 0 1) SBl^-C^ fc'iJ' =^5^ v^-y/U^ 
SbTV^^StjC). ^ffi^^^ (10 0) iBlBjTf^fi^^Jrv^^/^fifeftbTV^^ 
^l^Wb (10 0) iaf^-t:-^t°^:3rv--f/W^:S:LTV^6 ^^t^^e^s (10 0) 

(0 0 1) iafS]-C*J^l:°i5'.dr'>-Y/V'^ftL-CV>-5t.(^36S$f^ bV\ rtt(:iJ:»9, 

h^3g^^-r>53S^«^$t5M-i: UTf*. '9^!l;t{i. Pb (Zr, 
Ti) O3 (PZT) , (Pb, La) (Zr, Ti) O3 (PLZT) , (B 
a, Sr) TiOg (BST) , B a T i O3. KNbOa. Pb (Zn, Nb) 
O3 (PZN) . Pb (Mg, Nb) O3 (PMN) , PbFeOa. PbWOg 
(D^0f^^vi-:fy^t>y(Ym'^(O^m^\\^^. SrBig (Ta, Nb) gOg, 
(Bi, La) 4T i 30i2<^<t 5^^B iS^tfe^b-^i^. ^fM^ rixt>^-^tf@ 
(PMN-PT, PZN-PT^) li^mi . r e> <Z) tfi T' >b > 
PZT. B.ST, ^fcf*. PMN-PT. P Z N - P T^(D y ^ i?' 
bV\ MfC, Pb (M1/3N2/3) O3 (M=Mg, Zn. Co. Ni. Mn. 
N = Nb. Ta) . Pb (Mi/gNi/g) O3 (M= S c . Fe. In. Yb. 
Ho. Lu. N = Nb. Ta) . Pb (Mi/gN^/a) O3 (M=Mg. C d . 
Mn. Co. N=W. Re) . Pb (M2/3N1/3) O3 (M=Mn. Fe. N 
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(•Zr,Tii_J O3 (PZT, 0. O^x^l. 0) t (D^^W-PMN ^- P 

mwm2A^^ ^Mf)^^mmiz^ ie^^b (ood m.\^x^\i°^^x^^/i^}^-S:^ 

*fc. ^mnW^2 4<D^mm^ii. m^m'^^tlti:\^^-A^. 5p~3 0 0nm 
UMX'h^<D^m^V<^ 1 0 0~2 0 0 nm@^T-fe5(^;55J: 9$?^ bV\ ^ 

M-fb^BSih Loo. ^mw^^tti-mKmmv"^^^^y<^>^i$' 200 t-r^:it7!)^ 

< 6 . ^mmwy'^<4 :^ <Dmm:i7m ( 3 ) > 

m^. ^ ^ fj:m 3 mmmmKx y-^i^^ 2 0 ot^Mat^j^tviov^-c. 

El 4 ^#0^ LoolJfcBJ-r §0 
[ 1 C ] y<^y^T mjf^f^TM 

mmnu [lA] tmmi^i^xno :it7b^X'^^o 
[2c] T^mw^^xm 

1 1 (Dmmm 1 5 jixf*^^ 5/ :7 1 2 ±{cT^fl:^^ 1 3 ^m^-r 

*-r. i^^si 5Xi-i>^^^mi^jt^cxy<yy7mi 2 7!)m)^^tifcmmi i^s 

^Jii 5(c*j-[R]LT, mmvtiXo^iT^mmi 3(Dmis&7um^^t^mi^—/f 
yh irummm^-yryh) ^^m^^m. mmi^xmrn^tix^^^^, m 

26 



rn^C^tfj^t^^ ^|gJ[^^^^-->/._^ J.;^,P5PP^yj-^;^^^ ^^-^(j. /j^j;^^ 

^ fd. r (7) 1^—- !f — 3t«. $f * L < 1 5 0 ~ 3 0 0 n m^S, /nVV>?l 

ftTiS 1 — 1 0 0 n s a^<D/-?yU'^^i: ^tL^o Jr^6^(-«, if— LTfis 
*^il;t}i. A r F J^=Jr^/'^l/— if— , K r F U— if— , XeClJi^v^-^ 

l^— if— Oct 5ife^=¥->-v'I/— if— , YAGU— if— , YV04U^if— , CO 
^U-^-^ii^mfh^^o :Lflh(D^Xh. ^-if-3t^ UTfi. Ar 
F^:3ri/-vU— if— :^fc{iK r F I/— if — ;J5$Tjg-e*)-5o Ar F^idrv- 

if— 43J;U«K r F3^dr^X-^U— if— fi, V^-rttt>. Si f9 #iV^>6S^^.Xfo t) . 
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1 ti^—^^y h tcDmmit. 3 0~ 1 0 Ommi:-r5(7)7)W^ b< ^ 5 
0~8 Ommm.Mt-r^(Dt)^XiOti}t.\^\^\ 

^fCM^Bm^(Dj£:hn. 133X10-^ Pa (lX10-^Torr):e^ 
yti-^(D-dm^]^<. 133X10-^Pa (1 X 1 r r) J!^T<i:i~ 

mt<DM^it^. fl5:^it-t?3 0 0 : 1 1 0 : lUmt-r^(Dm'i-t.\^<,. 15 
0 : 1 — 5 0 : lUmt't^(Di!>^J^'Otii'^i.\^\ 

< T^mm 1 3 ^m^-r^ ^ <ir 

(Dmmi^mi-i. mni^^mcX'oXhmtf:^iiK ii^. 3-9 05>aM(bi-'5(7) 
L< , 15 — 4 5 5^a^i:-r5<D7)SJ; 

*fc, (7)^^® 1 5(D^®(^}£IS;^fB](.i>{t-t-Sfl?.tt:^l^ (huIE 

#(ci|5S^$n>:cv>;iS. 3 5 — 6 5° U^t-i-^<D7bm^V\^\ # 
{C. HulSRglt^^^s 2 — 5 7° aSi:-r'5<7);6Sj;t)^?^LV\ r (D J: 5 ^jJfi^M 
:^l^{Cs^^bT. -r:r>'t'>-A^ite^S 1 5X(4^-^:y7TS 1 2 <7)^®(c:H^|ti- 
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■-^ ^>'\f—M.m^MU&i-i. 1 0 0-^3 0 0VU^t't^<D7!)m^\^< . 150 
~ 2 5 0 <t -r -5 <?)}i5 i: <9 $f * LV ^o 

[3c] ^mmi^mm^jim 

Tummi 3±iz.mmmi^m2 4^M^ir^o wtif*. m^a. ^(dx 

mm^ti^o m2^—>fyht\.xi^^ B^t-r^mmmwm2 4(Dm0. 

HuiExm [2c] Tfi5«@i 3±iz. mmm^i^xxj^^m^mm^ 

m (-t®) i^i^m-t^^ti^xv) ^ ^ti-:f^:fy4 hmm^m■r^^mmmm 
(mJ&vtlm'ox^^) ^^t^mmmi^m2 4j()'K m:titiE:)j^e (ood iep^ 

^(D^ji^-M-i^ wits.m2^—yy hmmi^. ttriBxm [2c] tmmi^. w 

^(^J; 9^.e^>-if-^fi. HUlBXS [2C] tmmiZ.^ Ar F^drv-vl/— if 
— :^fcf*Kr F:i^=^v"vl^— if— :dS$f3iT'&-5o 
i^i*5. i^>^{cf£:CT. tuisxm [2C] irl^lltf-. 1 SO^ffid-T;*- 

x<o^^mx<mmmi^m2 4^m^-r^z.tt^x^^o 
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rt&n.m 1 3 tim^ $ ixfcs;^ 1 1 <D^^m:i. a o o ~ s o o ximm t-r^o) 
mt-r^(Dmi-^ l< . s o~7 o°cumt-r^<D^>x<otiT^ lv\ 

T^m^^l 3:d5?f^^^tLfcStel 1 <!r^2iJ'-y^^ h <t (Dggitf^i. 3 0~1 0 
@?*;^'>^#^|^T-e 1 3 3 X 1 P a (1 X 1 O'^T o r r) ^±t 

'r^(Dmi-t.i.<. m'f-^mm9i^:fy/^w^rx-i 3 3X1 o-^p a (ixi 

0- = To r r) i^AJi^r-t-SO;iS0^bV\ 

XlQ-iPa {1 X 1 Q-^T o T r) ^Tti-^<D7!)m^l^<. 133X10" 
^Pa (1 X 1 O-^To r r) iiAT^-r^<^:a5J;l9^f*bV^ rO^-S-^ 

M^mm\H(Dnm%n^ ^f^i^:ff:^tmmt(Dm^it^^ #:^jtT'3oo : i~ 

1 0 : im^t-r^iDTbmi^ b<. 150:1~50: 1 mSi:-r-50;6S J; '9 0 

1^2 4(D^i^j?:^^Hi)aibfcJ;9^.efGiaf-iiS-r-5wi:;0ST't-5o w<^i^— if— 
<D:dmt.\^<. 1 5~4 5 5>aS<b-rs<^;05J: t)^?* 
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[4C] T^m^s<^)^ti:ixm 
BfriExm C4A] tmmi^i^xno :ii:7b^x*^^. 

[5C] JbgPS11(7)?10^XS 

. a-h(^i; 5^«exa [ic] ~ [5c] ^mx^ msmmmmii^x^^^y^i^i^' 

<7. ?sii«^7=>^-r (4) > 
m 4 mmmmi^ x^^^ ^^°>'^ 2 0 0 in 1 ci^i-m 1 mmmm t mm(Dmm. 

< 7 - 1 . 

S^l 1 t b-C(i. ■e^Jx.f*. S i mWi. SOI (Si on Insulator) 

0 2mxmt>tix^^^h(D^m\^^^^t7!)^x^^o -r^.et>-^. ^t^m-a-x wtLf> 
>^ju=i^^j^/j:t'(D^m^mmmxmf5^-r^:ithx^^o m^it. 1000 

nm(DS i Ozt 4 0 0 nm(DZ T 02(^—MmMt't^o 

:L<DXo^j:BW^mi 5i-i^ m^it. BCVD, :/7X-^cvD, u— if— cv 
D^(D<L^||^?Sfe (CVD) . M^mm. P^y^y^V:^^. ^ yt>'Z^u-y' ^ 
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^m(DmmMmm (pvd) . :^y<yi$' v—yvi—^ s i mmMm(Dmm<tmi^ 
t-^/K ;i<y:^{bt^'^y 7=v. Ji<y;^5^u:/. ^yr^ Kv ^v-(^ K. /i^yr. 

. T^^ y/^^Wi^ Ji^y ^^/v^iJ^iJ^ y i^— T^J^ y n:=: h y/u-^^v? 
^^--^^i/^^^fi-^fr (ABS«) . V ^=-h'J^\^-:^^u:y^M^i^ 

/Vr/W=i— (PVA) , 3i^U>'-fc':=^/l.T7V=i— yV^g-^f^: (EVOH) . 
:i^V ^^lylyy'uy^ I — h (PET) , ^i^l^l^Tl^y^ h (PB 

T) , ^y s/i^ ci^de-y-:/^ u:7^ I/— h (pct) ^(D/K y ^i^^^/p, 7}^y:3i 

— y h (PEK) , ;jf y oi— T^/i^ji— 7^/V/{r h (PEE 

K) . ;}fyj^— T'/W^ H\ ;Ky T-feiJ'— (POM) , # y ^in^ l/^-^^-driy 

/Ky 7 3i::^u:/-y-/^7 7'-r H\ 4^y ry ^s:^/}^ y j^^j^t^/i^ (^^^e^y 

yo^^-r/wm. ^yr^ K^. ^y ^^^j'v?:!!:/?^. h^>';^^y-r y:/u>'5^. 
:7^y-jumm. ^vrmm. :^9^:^mm. ^^3Fp>-j^y^;^7^/K v^y 
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mj^\^<. 1 0 0~6 0 OAimM'e$?5C»;65j;f9$f^LV\ S^l 1 (DW^i^ 

Loo. ^(Dmmit oi^mit) Sriii5r<b}eisx'#s„ 

< 7 - 2. ^^^;/^7^^> 

y^yyrm 12 ^mr^ ^ ^ it J; «9 . i^^tS 1 5 ,ir T$B«=® 1 3t (Dmtiti^ 

^(^J: 9^£^^5/:7Te 1 2com^{*. :7/^;r^^ Mtit(ORE, (Z 

ri_yCey) i^^Oa-o. 5x (0- O^x^l. 0. 0. O^y^l. 0. RE 
= La. Ce. Pr. N d o Pm. Sm. Eu. Gd, Tb, Dy, Ho. Er. 
Tm. Yb. Lu. Y) (DV^-ri^:a^fc5 V^«|a^^$:. -^fcfi, uTm^^ 
(DREg (Z r C e y) 2O7 (0. O^y^l. 0. RE = La. Ce. P 
r. Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. L 
u. Y) (7)v^-rtb;^»^fcSv^fi@^#:. <7)v^-rtl.;?>^^-§•^. ^^^±:ff^B. (10 0) 

Z r Oz/SS^jST'^-So *fc. ThOa. UO^. H I O ^ti: t^<Dy ^Uyt^ 4 hm 

mit^m. Y2 0^^j:t'(D^±mmimcm. si.^^^^ sic. 
(Dw^^mmtm. l i t a 03. Mg a 1 20jit^(Dmm.'&m^mi\im. l a 

C0O3. LaSrCu04. L a C a Mn OgT'i t^(7)#mt4^S-n'@?'fb#)> MgO. 
CaO. S r O. B a O. MnO. F e O. CoO. N i 0;^.C ^(7)N a C 1 ^at 

lai^l^tDJf^^tvlii-f S LT. Ce02> Zr02^ H f 02S.T^m^<7)@ 
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m(JyMf^lzmir^h<Dt\^X. MgO. C aO. SrO. B a N i ORXJ^:i 

^<yy'Tm 1 2}i. m^i-£. (10 0) iEiR]. (i i o) sEi^. 

^1:3^^0 (111) iEfR]#<DV^-fttT'*>oTtj J;V^;6S, rtb^jC^'t'T't.^ 

:^H^s (10 0) ia[^T'fe6<7);65$f^ bv\ /^^y^rJi 1 2 ^35!:;^^B (lOO) sa 

5o ^(Dtztbs MK.i-iMgO^ CaO. SrO. B a 0<D J; 5 '"iiH^tt^^-f-N 
a C 1 #|it(D^M®?'flii^T'^^5':7T« 1 2 ^^^-r-S^-^-CfcoT ti. MitB#:j3 

f^M-t- 6 ^ <t Jis-e ^ 5 V ^ 5 ^iL-^ 
< 7-3. TlfB«^S> 

^^2/:7T® 1 2_h{C«. T^m@l 3 7!)5?l^^$tL-CV^5o ^<yyTmi 2i-i. 
Et'ri&(Dm'om\^:fjiiL^^M-^x\y^^<DX\ ^<D/<y7 rMi 2±.\z.-f^mMi 3^ 
?fM-r?):i^(cJ: TlHS«^Mi3{i. ia[p];^{i;dSii[o/c't,<^<b #(^, T 
UWmi 3fi. /^ty^rSi 2Jb{c:i:t"'i$':3{^iy-Y/^^«(cJ; OJi^^-rsr 

-(^T^mi^l 3(7)im^{±. ■0^!lx.{^. Pt, Ir, Ti, Rh, Ru/^<hf(D^ 
^Jx-fi^ 2 0 r\mW-0:>T i / 2 0 n mJilO I r / 1 4 0 nmip:<DP t .IrV^pJi^ 
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^fc. TfB«isi 3(Disa^{i. ^n-fy^^^i vw^^^^^'^mm.WLm^^ts 

^a:/;^;<7^ U-C«. -^Fllxifi. M2RUO4 (M 

= Ca. Sr^ Ba) , RE2Ni04 (RE = La. Ce. Pr. N d . Pm. 
Sm. Eu, Gd, Tb, Dy. Ho. Er. Tm. Yb. Lu. Y) , REB 
agCugO, (RE = La, Ce. Pr, Nd. Pm, Sm, Eu. Gd. Tb, 
Dy. Ho. Er. Tm. Yb. Lu. Y) . MRuOg (M=Ca. Sr. B 
a) . (RE. M) CrOg (RE = La. Ce. Pr. Nd. Pm. Sm. E 
u. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y. M=Ca. Sr. 
Ba) . (RE. M) MnOg (RE-La. Ce. Pr. Nd. Pm. Sm. 
Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y. M=Ca. Sr. 
Ba) . (RE. M) C0O3 (RE = La. Ce. Pr. Nd. Pm. Sm. 
Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y. M=Ca. Sr. 
Ba) . RENiOg (RE = La. Ce. Pr. Nd. Pm. Sm. Eu. G 
d. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y) . (DV^-f n^O^fc-S V^{^|S 
^ft^^-a-tf:: ^r^a^M* LV\ CaRuOg. S.rRuOg. BaRuOg. 

SrVOg. (La. Sr)Mn03. (La, Sr) CrOg. (La, Sr) 
C0O3. LaNiO^. YB a 2CU3O, :^fc{i. Sr-^tf 
L<. #{c:. SrRuOa. LaNiO^. YBaaCugO^. ^^bfi. rtt^^ 

(0 0 1) . Sffi^^B (10 0) . mtL:)^^B (10 0) MHI^. ^it^^B (1 
1 0) iai^. mtL:)5^B (111) iB(^^T'^fi5'd5->'-r/^^ftLTV>5t><^)(?3V> 
-fttT-fco-C'bJ:v>;6S^ :Lfhh<D^X-h. ^li^fa (100) iEl^^^dfi 

m^:f5^B (110) gBl^-e^t"i$'=3rix•v/^fijcSbTV^-5'^J^D;55$f^ LV\ 
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^fc, T^mmi 3<DW-i^m^ii. m^m^^tifi:\^^Tf)^. io~3o onmm 

J; «9 . 1 3 {i. mmt \^X(Dmm^-t^i^^Wir^ ^ t j&s-rrt S ^ 

<7-4. 3tMm#:M> 

2 4 #a§^iim^3|S|.T'«^i-S r <!r 7!)^X^ ^7!)^. n 

«3t^^-rS?SM®^*:*t*^<b bTtt. iE;^rB (0 0 1) ia(p]T'^t°^=¥v'-^/l^^ 
fiLTV^6'fc><^^ (10 0) iH|6]T'J^t•^5':3rv'-r/^^*U-CV^-5'bC), 

tL^i^B (10 0) SB|B]T'^t•^5'=¥v/■Y/^fifeftU^:v^6t>(^, mtL^Mi (10 0) 

^0 (00 1) m^X^\f^^iy^/Vi^^\^X\^^h(D^ ;JiW*UV\ ^ttlvlj;«9. 

^(D-<a:^;5«>;&-f h«at^Wi-SeS^«^*t5iSft UT«. -B^-y^f^. Pb (Zr. 
Ti) O3 (PZT) , (Pb, La) (Zr, Ti) O3 (PLZT) . (B 
a, Sr) TiOa (BST) , BaTiOg. KNbOg. Pb (Zn, Nb) 
O3 (PZN) , Pb (Mg, Nb) O3 (PMN) , PbFeOa. P b WO 3 
(D^O-^a^'^^^tl^ Vm^<D^mmit<>^. SrBig (Ta, Nb) 2O9, 
(Bi, La) 4T i 30i2<^J: d^cCB i St^tik-a-^J. :^fc{i. ^ixb^-^tf@ 
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mw- (PMN-PT. pzN-PT^) tmifhti^tK mf>ott>-et. 

PZT, BST, ^tcii. PMN-PT, P Z N - P T^(D V V l^ '*)-UW^tt!-ip. 

MtC, Pb (M1/3N2/3) O3 (M=Mg, Zn, Co. Ni. Mn, 
N = Nb. Ta) , Pb (Mi/gNi/g) O3 (M= S c . Fe. In, Yb. 
Ho. Lu. N = Nb. Ta) . Pb (Mi/zN^/g) O3 (M=Mg> Cd. 
Mn. Co, N=W, Re) , Pb (Mg/sNi/a) O3 (M=Mn, Fe, N 
=W, Re) . (DV^-rtL;{»^fc^V^{i^S^g;i)^P^/^-5 y ^iJ^f-W^lSl-PMN Pb 
(Zr;,Tii_J O3 (PZT, 0. O^x^l. 0) ^(^H^^PMN^-P 

m#:M2 4^. ^Mit^^mMK. HEJj^B (0 0 1) i£fR]T'J^fc°^5'=¥v'-^yV^:i:$ 

^fc, 3*^«#:^2 4(7)5pj^/i:$«, 5 0~3 0 0 nm 

S^T'fc5(D;5S$f^ b< . 1 0 0~2 0 0 nmS^-e*)^0;d5ct 90* LV\ 3i 
^fl:#:m2 4(D5pi^Jf:$?r. mfl2^IS^t-5r ^(^J; 0, 2 0 0 (^;*c 

M'fk^B^ihboo, #a#tt^^ifiilc:^^U#§=^-y^-«^>i5' 2 0 0 ^-T-SCi <t;OS 

< 7 - 5. _bgpfl;@> 

^<D±MmM2 ^(Dm^UPct\^X\t.^ m^i^. Pt, Ir.Au, Ag.R 

*fc, _h^«^?i2 5(^¥^i^ff$«. #{CPS^$n^.fV>;6S, 10~3 0 0nmm 
■ - 37 



^X^h^(Dt)m^\^<. 5 0~1 5 0 nma^T'fcSO;6Sj;i9$f^UV\ 

<.8. ^mmwv'y<^ >^<Dmm:fjm (4) > 
mmi 3^m}i^-r^x.m irummmmjim rtf^mmi 3±iz.^mm.i^m 

[ID] /^^/^rSff^^xa 
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*fc. r<7)l-— 3tf*. ^*b<{«S36Sl 5 0-3 0 Onmm^^ ^^/^^ 
0 0 n sm^(^^-«y^^3t^ ^tbSo :ir^6<)(:if*> 1^— if— LTf*. 
^J;ttt\ A r Fzndrv^-^l/— if— , K r F^:^ v^-^ I/— if — . X e C 1 ^^^v"^ 
^_Hf_(^j; 5 /^^dev^-^L^w-if— , YAO— if— . YVO4I/— if— . CO 
2l/-if— t|;6S^{f P^tt-So wttb^^ff'T't. W— if— bTfi. Ar 
Faidri/-^1/— if— :tfcfiK r F3i=¥iX^ I/— if — J^^^jIT'&So Ar F^^drv- 
-^U— if— *5 J;U«K r F^df-v-v'U— if— V^-mtJ. 5l »9 19 . 

:i(D^:tl^\i'—M.l(D^:^l^Mti.Xi-i. m:tit. Kauffman-f :^->'i!i^?^.SV^ 

m^^^) <i#i^i5s^$tt^.^v>36^ 3 5~6 5° m^^-r S(^;i5$f*uv\ ii# 
^mt-r^^^^yyrmi 2^m^-t^m^\M. wiumm-hm.^^ 2-57° 
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1 

-6.J!jpjglii£{*x 1 0 0~3 0 0 va^<bi-§(7);as$f^ U< . 150 
~ 2 5 0 -rs J; 19 $f ^ bV\ 

mmi KD^^mn. o~i 0 o'cm^^i-s<^;os$f^b<> 4 0'-7o'c@s 

1 ^^l^—^J^^y h<!:COSgSitt> 3 Omm-l 0 Ominm^t-r^(D^^ 

*fc. X^^Ml*3<^i£;^f*. 133X10"^ Pa (iXlO-^Torr)i^J!. 
T^-r'5(^;65$f^U<^ 13 3X10-^Pa (1 X 1 O^^T o t r } t-T 

~1 0 : lUMt-r^<D^m^\^<. 15 0: 1~5 0 : im^t-t^<Di^^^ 
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[2D] ™«11JF^J^feX@ 

/^>;/7T® 1 2 jticT^Bm^^i a^ff^-r-So ^<^T§pmi^i 3}i. -e^y 
tuiExs [ID] iz^\^m^. y^^yrmi 2±i<z^ rmmm^mj^-r^^m 

^(DJ; ^^fcl/^-if— ^f*. HUlEXa [ID] At F:x.:ir^^^u—\f 

i^l^^tvl^&DT. HUlEXS [ID] <k 5^ 7 tS 1 2 Q^ffitC-f 

rmi 2±icm\mi.. rummi 3^mj^u^^h(Dx:htii'£x<. m^i^. ^ 
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y<^yyrmi i(om.mt. 3 0 0~8 0 OX:UB.t't^ 

cD;6W^b<. 4 0 0~7 0 0°Cm^i:i-5cD;e»Sj; 19^?^ LV\ 

y<y:7Tmi 2 7!)mf^^titimmi i tm2^—^y ht<Dmmn. 3 o~i 

0 Ommt-r^<^^m-^V< . 5 0~8 0 mm^^ ^ f 6 <^;e)S j; 9 bV\ 

m^\t. ^^;<f>^#^^T-C 1 33X10-^ Pa (IX 1*0-^ Tor r) 
't^(Dtim-^\^<. M-^)|^®?^^v^:^/W#t^T-ei 33X10-= Pa (1X1 

r r) U.^.t't ^(Dtmi^L^^^o 

xiO-^Pa (1 X 1 r r) £JlTi:i-'5<^);6W*b<> 13 3X10" 

^Pa (1 X 1 0-^T.o r r ) t-t^cDHit X.^ Ut-VW *fc. ^<Dm^. 
*^3^firt(D#HM{±. yfm>^1S^tmmt(DU^)AL^^ I*:^it-e3 0 0 : 1 ~ 

1 0 : lU^t^^(Dl)^^i^L.< . 1 5 0 : 1 ~5 0 : 1 a^<b-r'5<D;5S j; (9 ^ 

b< : 1 5-4 5^U^tT?)(D^>J:'0tiT^ LV\ 
i^A±(OJ; 9(-LT. T^fPm^li 3 35S#pjti>-5 (lil5#Haj „ 

±|5<D:i^fe(cP5b-r. ™«@13«. CVD^. U—f—TZ^U—i^ 
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tap] ^mmwmm}$.x.m 

m^. rummi 3±izmmmi!^m2 4=kmi^-r^o ^nn. mK.it. iik(Dx 

mm^ti?>o ^.e*3> ms^-^^y htx^xit. ^^t-t^mmmi¥m2 4(om.^ 
tuisxa [2D] (c§i#^^. Tia5«^ 1 3 mmm^^^^iin^m^mu 

(BUxEbfciil«9T'$?5) ^-^tf3i^«^*:M2 4:65^ ^JxifCT^b^^ (0 0 1) SSfR] 
iO^/i^-Afi. SufB^SiJ^-^^^y h^ffijd, gjfEXm [ID] .JrlRlltfv:, u 

if— 3tf*. tuisxm [id] <};[W11t{-. A r F^=3e^W.U— if 

fX:i^. ii^Mi^^^'CX. HulSXa [ID] }iWm\^. 1 3 :r 

i^t'-A^fiSltLoo, 3^^mj^2 4^?J^fifet--5J; 5{-bTt>J;v\ ::tL(;ict 

um.mi 3±izm\m\^. mmmi^m2 4^m^\^m^h(DXhtiitx<. m^it. 

^-if-^(^^^y^=¥— ^^fi. 0. 5 J y cm^U±t-t^(D7im^V<. 
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Tummi 3 7bm0.^iritimmi KDmrntt. 3 o o~8 o ox:mmt't^(^ 
Tifpm^si s^m^^titc^mi 1 tmsi^—^^y h^t^sggif*. 3 o~i 0 

0 mm t-r ^(Dm^^ < . 5 0~8 0 mm^^ tir ^<Dt)'^ X '0 

^Jx.{^. mm^:^W^TX-l 33X10-^ Pa (1X10 -^Torr) &.±t 

-r^(Dmi-t. L < . mi^'^mm9i^:fj^^m"i^TX' i33xio-=Pa (ixi 

O-'To r r) ^±t-t^<Dmi-^l^^\ 

XlQ-^Pa ilXl a-^T o T t) SlTt-r^<Dtmt.\^<. 133X10" 
3p a (1X1 O-^T o r r ) i^;LT <t S CD;^^ J: 19 0^ ^fc^ :L(Dm^. 

1 0 : im^^-rS(7);6S$?^b< . 15 0:1 — 50: lU&t-r^<Dt^i:^tti- 

(Dmj^l^K. 1 5~4 5 5>^^<b-r6c0;isj; Ij^f^UVv 

[4D] TlfB«®05imxa 
HulEXa [4 A] tl^^^(cbT=fT5 wi:;65X'#5o 

SulEXa [5 A] ^lRl1^{3:UT^T5C<t;6Sx-t5o 
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j^-hoj:9^ixm [ID] ~ [5E!] ^j^T. m4Mmmmn^x?>^-ry<i^^ 

2 0 0/{|5^3t$tL^o 

<9. mmmw'f^<^ :^(Dm^ (5) > 
<9-i. 

1 t LTfiv m:^i^. S i S^R, so I (Si on Insulator) S^^^ 

mi^tix^^?>h(D^m\^^^ct7!)^x^^o 

itif==-Vy^l^. ^V^^u:^. Tjf y 4f y-f 5 K. jKy K^r ^ K. Tjf 

y 7j^'^>— Jify- (4-p<^/^^^x>'- 1) , T-r:^y^— . TiJ'y/u 
^mm. Tjfy T^^yv^^^ y i^— t^^^ y n:=i i> y/w-:/i$'v'3i>'->(.^^:x 

^m-^^*: (ABSltflg) . Ti5^y nzuhy/V-^^^l^^^m-g^f^^ (ASWflg) . 

(PVA) , t'~:=i/^T/l-=i— /V^fi-g^^^i: (EVOH) , :^y^f^U^ 

h (PET) , if-^)y^^\yl^^\yy^\y—Y (PBT) , ^Ky^^i? 
n^^'^:yy'UZ7 ^ (PCT) ^0;Ky3i^x>'K /i^y^i— x/K ^y^ 

—^jy^^V^y (PEK) , '^\):x.—=rjy^^—'TJ\^^Y^-y (peek) , Tify^— 
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^ -r/W 5 K. TKyr-fe^— /i^ (POM) , :^V:^:xL=.i^:^^^i^h\ ^t^^KU^ 

5^. 7}f y:^u:7^:/^, Tjf yii['fb:tf:::^y^^. /Ky ^> i^^j^i^^. /Ky ^i;^.^/^^. 

^^yr^K^. j^y v^'i>'^. h^^^^^TKy-r y^i/^^. 7.;/^=fi^^, 

^ y TWflg. ^ ^ 5 :^mm. ^tsfp^^Ky ->y ^ 

>6W*b<. 1 0 0~6 0 0/zma^T'fc5<Z);6SJ:«9$f^LV\ 1 1 <^^i^ 

<9-2. 4^r«iM> 

■Y /i^^* ^ -a: ^ # 6 o 

it(DRE, (Zri.yCe^) i-xOg-o.sx (0. O^x^l. 0. 0. O^y 
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• ^1. 0. RE = La. Ce. Pr, Nd. Pm. Sm, Eu. Gd. Tb. D 
■ y.-Ho. Er. Tm, Yb, Lu, Y) OV^-f ttJ^^fe-S V^fi@^#:, ^fcfi. 
XVn^ PT«3t(^RE2 (Zri^yCe^) 2O7 (0. O^y^l. 0. RE 
= La. Ce. Pr. Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. 
Tm, Yb, Lu. Y) <DV^-rtL;Jl^^S V^{i@^#:, (Dl^-Ttl^^^^t^:! ti>^M 

aC\mTt(D^mmtmtVX{-t. m^L^t. MgO. CaO, SrO. Ba 
O. MnO. FeO. C o O. N i O. ^iTcfi. :mh^^tsmm^^ti^m-f h 
tl^t^. :Ltlh(D^Xh. MgO. CaO. S r O. B a O. N i O. ^ 

mmmi m:^\-£. ^:^^b h o o) m\^. iL:)j^m d i o) laipj. 

(111) ga|R]^<7)v^-ftt■t?fcoTt J;v^;ds, ^tl^CD^Xhs ^ 
•)f^n (10 0) gaf6]-efcS(7);65$f*bV\ mmmi ^^tLio^n (10 0) gHl^<»r 

fc:fe. >J;if^MgO. CaO. S r O. B a 0<D J; 5 ''^^la^iHi^^^-t-N a C 1 It 

:^tir^:itf)>x^^o 
5<7):iSj;t)^^Uv\ m(-J;'9. tul23a^;65J: i^fSlii-So 
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i Ofj:t(DN a C imi^CD^MMit^. fc-SV^tiT i N. A 1 N. cBN 

y^^yrMi rn^.^fi. ±:fj^B (i oo) S^l^^ (i i o) MBi^. 

3i:;^^B (111) gal^^-c^t°^:3rv/■Y/^^ftL-cv^6%<D(Dv^-rtb-cfco-rt> 
J;v>/5S^ ^nb<^4'T't>. WK. ^:l7^B (lOO) m\^X^l:°i^^Z^^/^^^i. 
TV^-5t)(7)>iW^ bV\ y<yyrmi 2^:<L:I^^ (lOO) SHfRlT'^if^dri^-Y 

T'#-5o r(Dfca6. ^'J;t«*MgO. S r OcDj; 9^ce^^fti^^i-Na C 1 ^itco 

^M®?^bi^-c^-^^;/:7 7'Jii 2^m^'t^m^xh<^xh. mmm:irs^xfmmmi^ 

f^S^-f S r ^ ;6S X' # 5 ,b V ^ 5 ^IJ^ 3b -5 o 
< 9-3. T^«<S> 

<9-4. ^mmw!m> 
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<9-5. ±gpm^> 

<10. 5tm«(*^7^^M^<7)Mit:^Tfe (5) > 

^^XT(:i:^i-^-Y''^°v^i? 2 0 0 O^it^fefi. 1 1 ±A^^Xm:(OW, 1 MT'fe 

^xs (T^«i^^mx@) ^fmm^m2 4±i:ijinmm2 s^j^m-r^x. 
[OE] ^mmmimjfmum 

M^mmp^ia-i. mm 1 1 i^n^ b-c, tffa!b/cj: o ts:mmm i 5 (Dm 
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^fc. r(7)U— 3tfi^ ^f:^ b< fi?g[;S::dS 1 5 0~3 0 0 nmS^. ^-^/V^ 
0 On sS^O^-xVu^^^ir^ixSo :ir^6*J(;i{±. 1/— bTfi. 
^J^fi. A r F^^iX-vl^— if— , K r F:?^^^^-^!/— if— . X e C 1 3id{^>-^ 
U—if— (^i 5 '^e^^^v^-^I/— !f— . YAGU— if— . YV04U— if— . CO 
2lx-if-^;dS#lf btt-5o ^ttfjCD4^T'tj. U-if>-3t<b UTfi. Ar 
F3i^v/-^1/— if— :Sfci{*K r F^=3e^->-^1/— if— ^aWii'efc'So Ar F:i^driy 
•vW— if— ioJ;t)?K r F J^drv'-vl/— if— fi, V,>-fixt>. ^ »9 i^V^;^S^B■efe . 

^^ft) fi. #{c|5S^$n?'.CVN;5S^ 3 5-6 5° mSi: ■r5<^;0S/iif ^ bV\ 

. N a c 1 m^(r>'^Wkm\^m^^n^mh-r^mmm i 5 ^ji^^-rs^-^icti. HfjiE 
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^ ^^-^^ If — J=s^n3i«iE{*. 1 0 0 — 3 0 0 t -r S <^);d5^^ b < . 150 

~ 2 5 0 i: -r S (7);eiS j; 19 0^ bV \ 

*/c. -f:^->'lf— A(Dfi?.tt*{4. 3 OmA^T<b-rS<7);6S^^b<. 10mA 
^ -r -5 <^ J: 19 0^ b V \ 

S^l 1 tmi^-^^y ht(Dmmi^. 3 0mm~l 0 OmmUm t'r^(Djb^ 
$?^L<. 5 0~8 0nimmfit-r5<75;dSj; f9^j|^UV\ 

M^mWi^(^J^t!n^ 133X10-1 Pa (IXlO-iTorr)m 
T^-r^(^;O50^ b< . 133X10-^Pa (1 XI Q-^T o r t) tir 

~2 : im.Mtir^(D7!)mt.l^<\ 20:1-5: lUmt-r^<Dt^^^0^V 

ai^> 2 0 0#OT<i:-r-5<^^s$f^b<. 1 0 0#^T<?:-rs<z)>d5a; tJ^tf* 
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:i<D^ 0 fa^^mm 1 5 (^?^^:)^j5fe{c J:tt(^. ;r^t:■'-i^(^fi?>l^^^%fiS■r 
[IE] ^fmm 2 sff^^x® 

So 

mx\ ^^mml 5±izmmi^. j&^o, y<>yz7rmi 2 7bmp^m{^\^m^h<^xh 
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{2E] rummms^T.u 

mA.mmrm(DTM [2d] tmm\z.M^ir^:^tt^x-^ 

l^-- ^OjiiS^^ 1 0 H z . U—^—it<D=y:.:^;V^—mm^ 2 J / c m^, 

A:jiPji^iE^2 0 0 V, ^:^:/t^— i»<7)Rg|*»Sr8mA. 1 1 <^ 
?a^^ lOO*C. S^l 1 ^mi ^-'J^^' h<!:Olig|i^7 0mm. *^^grt(^ 
mtl^l 33X10 -3 Pa (IXlO-^Torr) . ^fgt*:^';^ <!r <b 
-^It^fls^^itT' 1 p : 1. I lf--3fe*5j;tJ«-r;e-^l:f--A(7)Bp,t^B#PBT^9 0#. 

wx\ Mgo^y^y ^tmi 2 tvxmmi^s ^hi^^(D±K^ u-^—yt<Dm 

^S^^ 1 0 H z , V^if— )tcDni^>yi'df— 2 J / c m\ 1 1 

^6 0 or, mmi 1 t^s^—^y ht(Dm.m^7 oiam. mm^&^mm:ff 

^#t^T-ei 33X10 -2 Pa (IXlO-^Torr) . (D^ji^X\ S r Ru 

Os^Tummi 3 ti^xmrni^fcm-^. mn^^-rxoK^ m^:f7^g do 

0) iH(p]-efc^ s r Ru03<7)^3i:;^H^B (10 1) ^(DXRJD <!> :^^^:y(D^^m. 

2 7° -e*?ofCo rtt^ii^^^l 1 O?i0fifetvl-r:*-:/t'— i=^^fflV^-^^V^d#'g■ 
[3E] Bi^mmi^mwmum 

^mmi^m2 4(Dmm7tm^^tsm4^-^^yh i^mm^mmi^-'tfyh) ^ 
fflv^ste. ^4mmmm(DTM [sd] t'mmi^m^'r:^:Lti()^x^^o 

3fea(^S r Ru03T^«^^^T'^?l^fi5cb/cS^l I/— if 

~t/t(Dm^^^ 1 0 H z . U—^—^<D^^^/}^^-^m^ 2 J / c m^, 1 
KDUm^e 0 Ot:. S^l 1 tf^4^—^y hi:(Dmm^7 0mm. ^^^^BE 
^mm:^:^W^TXl 33X10"^ Pa (IXlO-^Torr) . (D^WX\ 

pb (zr, Ti) 03 (pzT) ^mmm^2 4 ti^xmrni^tim-k. msiz 
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• (0 0 1) SaipJOP ZT(D (1 0 1) ®<7)XRD <^;^:¥-^x^^ffi 

[4E] rnmm<Di&.mxM 

ft. ^4mmmm<DjLU [4d] ^i^i^ictf 9^<!:;ei5T'#^o 
• [ 5 E] ±$ism^^<^)?F$^xs 

<i 1. mmm.i^'fy<4 ^(Dm^ ce-s) > 
tmm<Dm(D^'oMi.^^Ayx-h^\^\ 
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r-tv ^ m 6 8 (Dmmmm j; s ^mmwv'y<^ ^ {c^o v ^T . -r v t-- a 

< 1 1 - 1 . 

n\^xmM^titih(D(D\^^-rtixh^x.hx\^\ 

1 t VXl-i. m^it. S i^^. SOI (Si on Insulator) S^^^ 
0 2mT•^^DtLTV^5t><7)^fflV^6r -t-?fct3*>. ^(Dm^^. rtb^J 

*fc> Ife^iii 5{i. Si o^c^ftii. Fijx.fi. ^{bSmJ M^b^'fbSm. mit 

i^ju=t:^':7M>y-j:t'(D^m^mmmxm^-r^^t hx^^o m^n-i^ i o o o 

nm<7?S i 4 0 0 nmOZ r 02<^— ii^3fiti"6o 

D^cO'fb^^*^ (CVD) . X^^^. :^y<^y^ D 4^^^zfu—T^> 

t:fm(Dmmmmm (pvd) . :^y<y^ v-yti-^ s i mmmm<Dmm<mi^ 
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/PTyW=iw-yv, (PVA) . =c^U:y-}^=:./UT/l'=i^/l^^M^i^ (EVOH) . 

^^l^>'y^l^y<^ ^— h (PET) , :^]) •:/^Ul^y'UZ7^ h (PB 
T) . T^y v'iJ' ^^dr1^>^X^'7i5' l^— h (PCX) ^(D/Ky^^T^/K Jtfy^ 
— t'/K 3!K y 3^— T^/U-ir h (PEK) , y 7^/l"ir h V (PEE 

K) , jjf y oc— y^/i^^ V H\ ^Kyr-fe^— /V (POM) , :7=c:=^u:y:^^i^ 

7Ky :7 3l=:l/:/1^/^7T-r H\ /Kyryu-h. ^#;^7Ky ^i^c.^/^ (^^^s^y 
TO. jKy :^y^>fbtr^/^m. 3*?y •^^u-^j^^'^, ;jf 

mm. -7=r.y--;vmm. =^')Tmm. ;^y^^^mm. ^i&?a7Ky^p^7^/K v^y 

;OS^*U<. 1 0 0~6 0 OMmm^T'foS<Z)36SJ:i9$f^bV\ mmiKO^i^ 

boo, ^(Dnmit i^bmit) ^m^^t^^x^ho 

< 1 1-2. /^:y:7r®> 

y^yyrMl 2^igftSr i^^^ 1 5 ^TlFPfl:^! 3 ^(D^ttfc^ 
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CeOgx ZrOg. ThOg. U02> ^ i O ^fii}f.(r>^ )^iir=7 ^ VWM.\\L^^. 

^ z0^fii}£(Df^±mk\\Lmcm.. si3N4. sic. y-r^^vh\ r/u^^ 

M^'fbi^. L i T a O3. Mg A 1 204;'«^<!f(D^^'l4^g'a'^'fL^. LaCo03. 
LaSrCu04. C ^VinO ^fii}^(DMW&.^'kW.\Ym. MgO. C a O. 
SrO. BaO. MnO. F e O, C o O. N i O^^.^ ^'(DN a C 1 Itit-ft-^iklJi^ 

SafS](Dji^-^tf||l (D||Jg?1^S(^4oV>-r(i. CeOg. Z^02^ HfOa-S-t;*- 
^^^^ii^-^^f^6^D||^g?^^{vljBV^T^i. MgO. CaO. SrO. BaO. N 

y^yyymi 2 it. mx.it. iL:fj^e (100) m\^. *;^b^b (110) ifif^, 
(111) ifi[^^<z>v^-rtL-efcoTt>J;^^;65^ ::np5<^tt3X't>. ^I^tc, 
:)j^B (1 0 0) gBiB]T'fc5<^:aW* >y 7 r Jii 2 (lOO) SB 

So :i(Dfctb. 'I^J;t(^MgO, CaO. S r O. B a 0(D i 5 ^^c^^ll^itt^^i-N 

:i(DXofj:m.'^A^(bit. y<yz7rmi 2it. x^ ^tii~^m<M^'r^(D7!)m'^ 

T-efc5(D;65j;9 $f^LV\ rtL}ciJ;«9. huIE^^>6S j; 9 f^_h-f-5, 
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< 1 1-3. Tlr|5fl:<3i> 

^^^y^rmi 2±ia^. r^mmi 37!>m^^tix\,^^o ^(DTummi 3<d 

m^it. m^it. Pt. Ir, Ti, Rh. Rufj:if(D'^mW^Xmf^i-^^t 
:Ltlh^mm<Dm^mWcmmVXhX\^\ m^i^. 2 0nmji:(D 
T i / 2 0 nmjyo I r /l 4 0 nmj^tDP t t \^ ^ 0 mm^XT^Mm^mS^-f- 

. ^fc. 3com^{i. -<n^^;^;;(7-(' h^it^^i" S^M^^^b'^^'a 

rRuOg, BaRuOg. SrVOg. (La, Sr) MnOg. (La, S 

r) CrOg^ (La, Sr) C0O3. LaNiO^. YB a 2 C u gO^^fcfi. 

mm^it^m^'^m^imtitihcotir^^t^^x^^o 

|p]> mL)3^ (110) BBl^. UtL^^B (111) gHl^^ov^-ftL-e*>o-r>i>«j; 
v^;6s. rtbf>(^4^T*t>. #fc. ^3i;^0^B (1 0 0) iBi^^fc{«5:£;^^0 (i 1 
0) iEl^-Cfo5ti(^:e)S$f^ LV\ 
^iTc. TIfPfl;® 1 3<^¥J^i?:${i. #lcPS^$tL^<ev^;6s^ l 0~3 o o nmm 

^^i-S<7);6W*b< . 5 0~1 5 0 nm@^<b-r5<^;dSJ;«9^^LV\ 

<i:«9. T^«i^i3tt. nm}i\.x(n>m^^-^'if\^^n-t^^h.ii^x^^}iiih 
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W, 7 <7)||J£?i^fii{v::JoV^Tf*. TI?B«^ l 3 <7)jm^fi. ±|2<^ 5 *>#{C S r R u O 
3. LaNiO,. YBaaCugO,. ^fcti. wtt P> ^^^a tP@^<*:(^ 9 

<i 1-4. ^^mf2^M> 

3^M«#:|^2 4(i. iafS]:^|iA75Stio/ct(7)<!r/^5o 3iBI«ft:|^2 4 fi. T 

T3S^«^7<^y ^{^MLfc^-g-fcf*. ^^;?i^-53S^«^*:;^^y 

mm^^-r^^mmi$-mt\^xi:i. je:^^b (ood iafS]T'fc-5t>o,^®#: 

S (10 0) gEl^-efo-5t><^<^v^-ri^-efcoTt>i;v^:^5^ IE:i^^ (0 0 

r(D-<n^';^;{7^ h«it^^-r53Siim«::«*^f^ UTfi. Pb (Zr, 

59 



T iO O3 (PZT) . (Pb. La) (Zr, Ti) O3 (PLZT) . (B 
a,-Sr) T i O3 (BST) , BaTiOa. KNbOa, Pb (Zn, Nb) 
O3 (PZN) , Pb (Mg, Nb) O3 (PMN) , PbFe03. PbWOg 
(DXo^i:^^Zfy<^:fy^hmi^(D^m^it!lli!l. SrBig (T a , Nb) 2O9. 
(Bi, La) i ^0^2(^^O^J:B im^it^^. ^fcit. C:tt?>?r^tf@ 

mi^ (PMN-PT. pzN-PT^) t^mifhti^o 5i^mmwm2 4 ti.x4 

PZT, BST, i£.tii-i. pmn-pt, p zn-pt^v:)]) 9 1^"*)-^^:^^ 
$f*LV\ -tL{ciJ;t5, ^^y<i^^2 0 0it. ^m<'l^mmKmtifzh(D tti:^o 

c(DfcJ6. T^«iii 3±(cfi, A^^ m-w3t>>-o-mM\z.^ e 

*fc:, ^mm^m2 4(D^-mm^i'i. Wizm^^tlti:\^^t^. 5 0~3 0 0nm 

mmi^m2 4<D^i^m^^. mmmmt-r^:iti^j;:<o . ^^^^i^^ 2 0 o<Diz 
M^kSrBSjjb Loo. ^m<^it^mmi^mmi,^^^^^'y<i^^ 2 0 0 t-r?>^tj!)^ 

< 1 1 - 5 . ±lfPS^i> 

^(D±mmm2 5(Dm^mtVX{i. m:ti-t. Pt. Ir. Au. Ag, R 

*fc. ±nmm2 SCD^i^m^i-i. i|#^-PS^$n^^V^;0^ 1 0~3 0 0 nm^ 
^T*fcS(7);dS^* L< . 5 0-^1 5 0 nm^^X^^ (D 7!)^ X'OtlJ^ LV\ 



<• 1 2 . ^mmi^fy^^ :^ (Dnm:^^^ ( 6 ~ 8 ) > 

6 •mmmm\^. mio t^^f^ ? 011 s mmmmiz^ti^^nwM 
mmi s^m^i-^nm (r^mm^^T.n) t. mmmi3±ic^mni^m 

[IF'] [IF] [iG] iiui y^yyrmm^jim 
*3VNT«. m^itms [IF' ] [IF] ic^-rxoi::. iko^xoici^xm^-r 
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/u-'A p i-i. mmm 1 5 (mm 1 1 ) ^i^i^m-r^ ^ 5 

(1119 [1 F' ] ) o 

^iiroo, -r^:/t'— AtDfi^lt (-r:r:/b--Ar>->^ h) ^— ^B^FHltfijh-r^^ 

ii^mm^ti^ (139 [IF] ) o 

^x^. w^mm^w.i^-^yv^'^^wM (Alt) -rs^^fe^ffiv^s^i t> 

^fc. rtDU— tP— ^fi, ^if* b< fijgtS^i^ 15 0 — 3 0 0 nmig^, /^V^>^ 
0 On s^^(DxNVi'^^i:^tt5o U— if— bT{±. 

A r F^^iy-v-l/— if— , K r F:3^:3ri/-^l/— if— , X e C 1 ^^^^-^ 
1^— if— <^J; 9^^^^v^^I^— if—. YAGU — if—. YV04l^— if— . CO 
z^—^—^t^m-f^fX^^o Cnbc^^t^T't. U-if-^^bTf*. Ar 
F^^Jf^iz-x'l^- if— :S fdfiK r Fmd^iy-^u— if— Ar Focdf^v' 
-^1/— if— :}3cttJ«K r F^^^s^i^-r U— if— fi, V^-ftb'b. 5l t) ^tV^Ji^^aT'fe 9 . 
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'^'p^m fi. #{cps^^tL^^v^;6s, 3 5~6 5° umt-r^(Dibm^\^\^\ m^i. 
^^f-^i-^^^iy^rii 1 2^?f^^-rs#'^(c{^. mm^M^m^^ 2-57° 

mi5<Dmm\^^^ir:^:ib\z^V. :i:^^B (lOO) SBf^T. ;0^o, ffip^BEfS] 
bfc^^ 5/ 37 T ^ 1 2 C <>: ;55-e# 

-r;*-:/t'— i^jUPjgSiifi, 1 0 0~3 0 0 vm^<b-r'5(7):as^g:^U<. 150 
~ 2 5 0 ^ -r 5 0:65 j; (9 $f ^ UV\ 

1 5 m <i: -r -5 j; 19 \ 

1 1 <7)ta^{i. o~i 0 ot:a^^-r-5<z);a5^*b<. 40^70*0^^ 

S^l 1 tmi ht(D^m\-i. 3 Omm—l 0 0 rcirtiUmt^^CDi!)^ 

^^U<. 5 0~8 0mmmS<i:i-'5O;6Sj; I9$f^ 

i^t^. M^^m.P^(DB.t}}ii. 133X10 -'Pa (lX10''Torr)i^ 
T<l:-rS<^;d5^g:^ U< ^ 133xiO-^Pa ( 1 x l 0 "'T o r r ) J^T^bi" 
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~ 1 0 : immt-r^(D7!)m^V<. 15 0 : 1 ~5 0 : mmt-t^(Dt>^^ t) 
JeJl±<7)J; pf-bT. ^^>;/:7Tii 1 2;d5#t,ix?)o 

i2F] [2G' ] C2G] [2H] rummm^TM 

^■r. HuiEx^ [IF' ] xmK\^tL^:^i^\f—j^Tiyp^ym^ii^^<yy7 
mi 2(Dmii^:)jmtmm\^. y<y^7mi2 mwii d {^^ffpiux, bukEl/c 
xo^i^Tummi 3(Dmf^7tm^^t^m2^-^^y v {-r^mmm^-^y v) 
^m^^m. ^r^bTBEg^ttSo $^2^--^^ vt\^x\%^ ^^t-r^ 

BiflBXaClF'] [IF] [IG] lin'] ^<yy7mi 21. 
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:L<Dzfju—J>.i^^ mUf^2^—^yhmmic. SfilExa [IF' ] timmi^. 

w(^ct 3t(i> HUlSXa [IF' ] t^m^. ArF^^v-^U- 

• ^tp^7<75^»^S{:l*5v^T^i. tulExm [IF' ] ^i^lttc:. y^^y7Tiii2 

TgP«m 3(Dm2Jl;dSaifc°^drv'^/i.^5:{ci:«9ff^^^n6c. 

T^i 2±(c5ijjib. Tlfum^i 3i^?l^^U#5t><^-efctL{^<k< . 'e?iJ;t{^. ^ 

2 J / c m 2l^Jl_b ^ -f-^ J: 19 * \ 

1 1 <Z)j!@.^(i. 0-1 0 Ot:a^^-r-5<Z);i5$f^U<. 30~70'Ca^i: 

y^y^rm 1 2;eiS^0^$tbfc:S^l 1 ^^2^5^— h<bCQSgg|fi. 3 0~1 
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133X10-^Pa il X 1 Q-'T o T t) ^Tti-^(D7!)m^l^<. 133 
XlO-^Pa (IXlO-'Torr) ti-^(D7!)^X<O0t.\.\^\ r 

0:1 — 10: lU^t^^(D^m^V<. 1 5 0 : 1~5 0 : lU^t-r^<D 

(Dm^mmit^ BiriE#^#{cj;oTi>^?fcS;i^ iis. 3-9 or$>5g^^-r5o 

;dS^ff*b<. 1 5~4 5^m^^-r5(^;O5j;t9 0^bV^ A^fi^.tti- 
S^-g-COBSt+B^rflf^, 1/— if — 3fe(^flii=rB#pflikf^(7) 5^2 0-8 0 %n&(Dmm 

^-^^flll(^ll^fe?f^^^v::^ov^T^i. ^(DTasmw^figxmf^ct «9. -r:^-^i^-A 
ft-rso c*^^-^. (Dm-m-t^ 3 0 o — s 0 o'cms^-r-scT) 

75S$f^L<. 4 0 0~7 0 0°C^S^.Jr-rS(7);6Sj: bv\ :Sfc. ro^-^cD 

^^;«f ;^ttl&TT' 1 3 3X1 0-3p a (1X1 0-^To r r) "^J.iLh^'^M^ 
b< , j!^.^^^^^^v';i?7/l-#^*&TT'l 33X10"^ Pa (1X10"^ To 
r r) l^±^-rS(D^5$f^ LV\ /^jo, Hi (7)||«0^{C*5ltST§Bm@l 3(7) 

66 



■ CVD}£. MOCVDfe. If— T a >'?fe/.e ^% ^ 

£A±(^)J; 5{-bT. T^BmiSl 3;J^#btuSo 

[3F] [3G] [3H* ] [3H] ^mmwmB^TM 

m^. rUWmi 3-b{c:3S^fl:^*:M2 4^?f^^i--5o -BFiix.}**. ^(DJ: 

mj|EXa[2F] [2G' ] i2G] [ 2 H] ^i^t . TlFP«m 3 _ht;i. 

"m^^-r^^mmw^n mm.\^tim^x^^) ^^t^^mnw-m2 At^. m^. 
. {*iE;^^B (0 0 1) m\^xmm^mi^^in^o 

Z(DXo^J:l^—^—^n. BiIIEXm [IF' ] <bl^^(;i. At F:y^^^>^U-- 

^^t^m-8(Dmmmmit^:is\,^xn^ hGiexs [if- ] ^iri^ic. 3 

mmi\^^nti^mmi^m2 4<Dmim:^m!^^tt^o t\^x^ w.2>^—^vv 

tc^-r-S u-if— (7"/^— AP(^|g;i) <^aigg$-B:oo, -r;?|-vt-i>. 
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mi.i(Dm.mit. o~i 0 ot:m^^-rs<?5ds^^b<. 3 o~7 ccm^t^-r 

r^mmi s-^mf^^thtcmmi i h%3^~-^y h ^osgiifi. 3 o~i 0 

Ommi:-rS(D36S^eF^ b< . 5 0 ~ 8 0 mmm^i:-r60;6S j: 19 Uv\ 

133X10-^Pa (1 X 1 Q-^T o r r) ieiT^-t-'5<^;4W* b< . 133 
XlO-^Pa (1X10 Tor r) Ji^>lT<bi-^(D;6S J: (9^^ :^fc. ^ 

0 : 1~1 0 : lSSt-rSO;iW^b< . 1 5 0 : 1~5 0 : l^^t-TSO 
< 2 4 Sr?F^^-r -5 r t /5S-e# So 

M2 4(D5pi*jff$^tfj]^bfcJ; 9^<e^!a(-liSi-5^<b:d5-e#So -(Du— if- 

(^75^0^ b<, 1 5~4 5^a^i:-r'5<D;6Sj;(9^J^bV\ 'i';^i^fc-— A^rfi^l^ 
-r 5#'g-<DMIt^rafi. if — ^<^flSlt^r^^(*:<^) 5 *> 2 0 ~ 8 0 %mS<DNF 
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^(D7!>m^\^<. 4 0 0~7 0 0'Cm^<i:i-S(^;&5j; i9^if^bV\ ^fc. M^B 

y^Wi^TXl 33X10-^ Pa (1X1 O-^T o r r) a± ^ S (^^^^^^ b 
< . J!^^^>bt^^^v^;&/V'#t*&T-Cl 33X10-= Pa (1X1 O'^T o r r) 

i^±(DXoi>^\^x. ^mmi^m2 4ibmhti^o 

[4F} [4G] [4H] mmm(Di^mj:m. 
mmimi4A-\tmmK\^xno^tib^x^^o 

[5F] [5G] [5H] ^nmm(Dm!^jiu 
mmiiULsAitmmi^i^xno^tTii^x^^o 

&.±(DX0ti:J:m. [IF' ] ~ [5F] . [IG] — [5G] ^V^{i [ 1 H] 
2 0 0;6SMit$ttSo 

<i3. ^mm,i^'f^<4 :^(Dm^ o-id > 

?Sfe{-. m 9 Hife?!^^-'^ 1 lllW^^<7)3iMm^^C7^^^V;^-CfcS=3r^^^°^^^{C 
oVNTU&PJi--5o ^9^»0^~lll lllW^St-ctS:^-^^^^^^ 2 0 Ofi. m 

n^7jk-i-mimm^mtmm(Dm^^mvxi^^o 
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• j^imM^titih(D. mi i<DMmmmn^mmii^m2 4(Dmmm^c-f:t:y\f 
^mmmi 3. ^9. mi o:Rt;«mi i<DmmmmK^^i^^^mm.w-m2 4\t^ 
< 1 3 - 1 . 

S^l 1 ^ LT{i. S i SOI (Si on Insulator) S^^^ 

*/c. S^l 1«, #«;{f^^S«^T'«^$tLTV>Tt><tV>o 
::<^^#> ^^1 1 <b UTfi. m:^i-f. ^v=^^ui^. zc^w 
:^->^t3 fi/v^M-g-f*:. J^^i^>'-g^^t'=^/v^M#f2^ (EVA) ^(7)7jfy:^ 

<bf=^y7^^> 7jfy>^^i/^. Ji^y T^K. /i^y-r5:H\ y r ^ K-r 5: k. jj^ 
y ;«7— 7j^'^— >ify- (4-p<^/i^'<>'7">'- 1) , T-r:^y-7— . r^y/u 
^Wflg. ^ y p< ^/i'^ ^ y i^— h , y h y /^-:/^>?3i^^-;;^^i^>^ 

^a-^^* (ABSttfli) . y □= h yyV'-;^^u-^*fi'S-^*: (AS^Stfli) . 

(PVA) , 3^^Ui^-tf:=:/VT/V'=i— /W^fi'&f*: (EVOH) , ;Ky^^UV 
xU^iS'l/— h (PET) , if^^)'f^\^:y^\^Z^^\y—V (PBT) , ;ify'>i^ 
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ti^^-^)y'rU7^u—h (PCX) m<D^V ^^y"y^. 

—"r-fV^Yl^ (PEK) , 4^ y 31— T^yuoi— T^yl^/r h (PEEK) , ^y^— 
7"/!^^^ H\ jKyr-fei?— (POM) , -^s^yy :j^=^u^^ir^'yY^ ^tt^jfy^ 

f-/v:7T-r h\ :!Kyryu-h. ^#;^7j^y^^x/w c^^ra^y-^-) . 

5^. /!Ky :^i/:7^ ;Ky it-fbt'^/v^. Ji< y u-iJ' ^'^^^ /j< y ji^t^/w^, 

:^m<b^y^^i^>'m^t^#ai^^Mi4^^;^ h-^-> ^^=3f^>'^^ig> 

mi-~^\^<. 10 0-6 0 0 /zmS^T-fc5<^75SJ: 19$?^ S« 1 1 (D^m 

boo, ^(Dnmt umit) ^m^:Ltt^x%^o 

a^C \Wt(D^mmt^t\^X\%. MgO. CaO. S r O. B a O. Mn 
O, FeO, CoO. N i O. Xf*rtt<b ^"a tf S^^^t^.? if^^S^tf f^ttSJ^S, r 
tLf^cDcfJ-et. MgO. CaO. S r O, B a O, N i OSt)«^ttfj(7)@ 

i^iij^i 5f*, -esix^fi. lz:;fy^B (i o o) SBiRjx :i;^^B (i i o) Sat^], 
3i;^^B (111) IBi^^t^v^-rttT-feoTt cl;v>;d5, ::^^p>0'^'-C'tJ. Sl 
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:&^*(ioo) iBfB]-efc'5<^;is^^uv\ mmmi 5^±:^^m (loo) m^^t 

tab. m^l^MgO. CaO, SrO. B a 0<D ^ o ^JiMMi^^^-^N a C I m 

::(^J:5ic:«Jii 5cD^J^ff$^/h$ <-r'5^i:iciJ;'9. 
■r S ^ 6 ^ V ^ 5 ^iL^ So 

< 1 3 — 2.. y^y'7rM> 

CeOg. ZrOg. ThOg. UOg. H f O 2^.C <!f <^/^;r7-f' h^iS-fl^-g^^l. 
Y ^O^tii}£(r>^±mk\\:mcm.. S i 3N4. S i C. ^J^^^^^^K. T/W^-:^ 
^0;i5i'>'^^:5.U^i^ia'l4$t5|Sf. Ta 205. Cr^Oa. N b 2 O 5 ^fe iftD^^^ 
mmit<^. L i T a O3. Mg A 1 204/^<if'(7)^^'l4^i-^^^b#j, LaCoOg, 
LaSrCu04, L a C a Mn 0 3^^<b*(^J»«i4^'^^'fki^. Mg O. C a 
SrO. BaO. MnO. F e O. CoO. N i Oti: t'(DN a C I ^T^it^^j!)^ 

Na C 1 ^itft-^ifei: LTf:i. «|#{^. MgO. C a O. S r O. B a O. Ni 
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y^yyrmi 2{i. m^La. ^:fj^B (10 0) iS[6]. 5ir;^f0 (i i o) laiRi. 
3i:;^^B (111) iai^^ov^-fH-efcoTti z.tih(D^X'h. iWK. ± 
:fjMi (10 0) iaip]T-fc-5<7);05^*bv\ ^^'y:7TMi 2^5S:;^^ (lOO) BB 

60 ClOfce^. -BHIx-fiMgO. CaO. SrO. B a 0<Z) J; 5 ^.e?l8^iftt^;^-t-N 

a c imm(D^mmtmxy<^y:7rmi 2^m^'r^m^x'S>^xh. mm^^f^ 
xxmmmK^m.^(D7i^^x'^it'r?>t\^^o^u^^tifmicm± u-r. mm-^m 

TT'feS<Z)>55j;«9$f^UV>o mtcit). tffl5^m*5j: «9[^j;-t-^„ 

i'Fm-r^^t-d^x^^ti^^omMhh^o 

< 1 3-3. TlFPtt^S> 

^^5/ >'T® 1 2_bf::{i. Tummi 3^mf^^rix\^^^o :i(DT^m^i 3(d 

m^ft . Pt. ir. Ti. Rh. Ru;:e ^ (^^M$t5N-T'«fig-r r t 

T i/2 0 nmjpo I r/l 4 0 nmffcDP t t^^ 0 mm^XT^mM^m^-T 

So 

sfc. ™«^ii zcDmm-^. -<x2-fy^ti^ vmm^mirh^mmts^^^t^ 
^mt-t^h<ox^^o 
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^'az/:^:^^ hmm^m-r^^mm^t^ti^xi^. mx.it. caRu03> s 

rR-uOg, BaRuOg. SrVOg. (La, Sr) MnO^, (La. S 
r) CrOa. (La, Sr) C0O3. LaNiO,, Y B a 2 C u 3 O , 

hmm^^-r^mmmi m^it. m^-^^n d oo) 
fR]. (110) lEfS], m^^^ (111) m\^m(D\,^-rtiX'$)-ox-hx 

\,^7iK :Ltitb<D'pxi^. m^. m^^^ (1 0 0) gaf^^/cfi^iE^^B (i i 

0) m\^xh^h(Dtm'^v\^^o 

4fc. T^m^l 3(D^i?Uj¥${i, ^|#^^PS^$tL^<eV^;6^ 10~3 0 0nma 
mtir^<D7!)m^\^<. 5 0~1 5 0 nma^i-r5<7);6Sj; Ijijf^bV^ :LtHZ 

1 o(^^^fe?^^ffi{cjov^T{i. rnmmi 3nrm<Dm^t:^i-fxm^!^^v. m 
< 1 3-4. §siim^M> 
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^2 0 0fi. #a#tt;a5[S]_bi-5, r<^)fca?). r<7)<j: 5 ^^.e^^^-^ix^ 2 o o 
V^T?*SI«fl^p<^y ^f^ML/c^-^fctt. ;5^;{)^'53tM«^p<^y .^t^T^y 

^iig^*-t-'53S^«^*:^3N-^ LTft. E;^^ (0 0 1) iaiBjT'fcS t^tD, 
^ (10 0) t<D(DV>-r>b-r'fcoTt> J;v^>6s^ m^. iE:fj^B (0 0 

^(o^u-f:^ti^vmm^^-r^mmmwmt\^x\-t.mx.\-f. pb (zr, 

Ti) O3 (PZT) , (Pb, La) (Zr, Ti) O3 (PLZT) . (B 
a, Sr) T i O3 (BST) , BaTiOa. KNbOa. Pb (Zn, Nb) 
O3 (PZN) , Pb (Mg. Nb) O3 (PMN) ; PbFe03. PbWOg 

(Diiofi:^uy^^^^Ym'^(D^mMit^. SrBia (Ta, Nb) 2O9. 
(Bi. La) i ^O^^(D^0ti'B immt^m. t.tii'i. m^5r^tP@ 
(PMN-PT, PZN-PT^) ib^mifhtl^o 

^^mwim'mh(Dii^=f'^m.^t^^h^w z.(of:.^^ tifpsi^i 3±{cf*. 

m#:M2 4?r. ^Bit^-^Wm^. 1E)5^b (0 0 1) MBrSjT'^i driy^/V'^^ft^ 
-frSr ^;6S-e^S„ ^/c. #^tL63i^«^l^2 4{i. TgPtt^^ 1 3 ^ 

^/h, 3Si^«<2|cM2 4(D^*||fl[${i, «NFtcPS^$tLn^VN>iS, 5 0~3 0 0nm 

SgrT-fcS<7);6S$f^U<. 1 0 0~2 0 0 nmSS-CfcS<D;65 j; ^ 
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< 1 3-5. ±^mm> 

:z(D±^mm2 5(Dm^unt\^xii. m^i-^. pt. ir, au. Ag. r 

_h^«|^2 5(D2pi^/i:${*, mzm^^tlts:\^^7!)K 10~3 0 0 nmm 
^X^h^(Dmj^i.<. 5 0~1 5 0 nmS^T'fcS(D;6S j; 

<i4. mmmi^v'y<'^ :^(Dm^:^m o-id > 
mmmmi^x^mm:fjmc-D\^^x. mi 2~iiii 4^#Bs.Loou^0j-r6o mi 

UT\^^^^\^<^^^ 2 0 0 (Dmm:bm\t. mmn ±-\^mmm i s ^m^^^-r 

^^^rSfl^^ifeXS) i:. ^^:y7TJil 2_b{::T§l5m^^l S^Jf^^-T'SXa (TIfP 

mmmji^:£M) mmm\s±,\z.^mmiifm2 4^M^'t^TM mmnPf 

^mmi^m 2 4 ±.\:L±MmM 2 5 ^?F$^-f ^ xm (_h^«w^^xm) ^ u 

*-r. s^i isrffi:t-t-So ^(DmwLi lidf*. x% /c;b^.-^0<D 

[0 1] [oj] [OK] ^^®?i^^xm 
^-r. s^i \±.\z.^mMi 5^m}&-r^o ^(ommmi sa^ m^i-^. 
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[II] ClJ] [IK] ^-^i/^T^JI^^Xm 

y<^y'7Tm 1 2 (DWM^mi^^ ^^'if—M.^mM-i-^^ 9 (Drnmrnmic^y^^x 

I ^m^:^^iK#4$-B:TM^-r^ (mi 2 [0 I] ) o' 
:i(D^:t>'}^—J^(D^:t:yMti.Xi-i. M^lt. Kauffman^T 

^i^m i-i. m^m^^ti^j:\^^7!>^. 3 5~6 5° immt-t^(Dtmi^\^\^\ wi^. 
mum 1 5;6SN a c 1 mm<D^mmim^^unt-t^m^iat. mmmM-p^m 

m-^iiM. mtd.mMnm^5 2^5 7" mmt-r^(D7!)^x^ti!-^i.\^\ ^(dj:o 

-l';t-^t"— A;!jp3g®JBE«. 1 0 0 ~ 3 0 0 va^,i:-rS(^);5W^ U < . 150 
~2 5 0 vm^^-rso;55j: 
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j^it. mmmi 5 immi d ±\zmmi.. ^^^y^rmi 2;js^^$tts ( ci 
I] [1 J] iiKi ) o 7!}^*^^^—^iy hmm^x?>y<yyrmi 2(Dmm-^. 

«d^i8ii^^^ii5'-y5^ hM-^fi^lt (Alt) i-S^^fe^fflv^s:l^t> 

^fc. ^<Dl/— if— $f ^ b < 1 5 0~3 0 0 nmigS. y<jVy^ 

1 ~ 1 0 0 n s m^<7)^NVw;^5fei: ^n-So ^WmM^ l — if— 3fe<b bT«. 
^Jx.{€. A r F^^i/"^!/— If— , K r F nidf^i/N' if — , X e C 1 Jidrv-e 
l^— if— <D j; 9 ^cf^^v'-^ 1/— if— . YAGl^— if— . YV04l^— if— , CO 
z'^-^—m-bmi-fhti^o wtbP3<7)^T"J>. i^-if-^i: b-Cfi. Ar 
F^i^v'-x'l^— if— ;£fcfiK r Fi=3rWl — if — jg-efc;5„ Ar Foidf-^/ 
■^U— if— j3j;U«K r F^^^i/^l^- if— f^, VN-fH^. ^'9SiV^;6S^#X'fc!9. 

^(Dt^^^m-^ bv\ 

I^-if-^t^)^^/^:^— ^^{i. 0. 5 J/cm2tA±t-r'5<Z);4S^Sf* b< . 

StS 1 1 <7)ifi|£f* . 0~1 0 Ot:a^i:-rSc^;6S^if^b< ^ 4 0~7 0t:iS^ 
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• mWil 1 t^l^—'^'y Vt(D^m\-t. 3 Omm~l 0 OmmaS^-rScD;^^ 
0^U<. 5 0~8 Oinmm^^-r6<^:6^i fJ^f^ UV\ 

M'^^W.P^<Dmt}\-t. 133X10-^ Pa (1X10 Tor r) i^A 

yt-ir^(Dtmi^\:^<. i33xio-^Pa {I'-xi o X t) ^yt-r 
~i 0 : mmh^^(Diimi^\^< . i s o : i-s o : \um.t-r^(Dt^i:.^ 

[21] [ 2 J ] [ 2 K] T^mmmi^TM 

.^-r. Buisxs [1 1] xmmi^tmmmi 5Rrjy<^y^Tmi 2(Dwm:ifm 
tmm\^. M^mmf^x\ ^<y:7Tmi2 mmw) \zLn\^\^x. tu^b/cj; 

m^mm. mmi^xmm^ti^o m2^-^y ht\.xi^. B&^t-r^r 

tfrisx^cii] [ij] iiKi ^^y^rmi 2±iz^ r^m 
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rtT^J: 5^cCl/~if-^{*. BiJlSX^ [II] bW^mk^. Ar F^drv-^U-if 

ti^^ m\^TnmM 1 3 (Dmrnmi^-f ^>\i'-j>>^mm-r^m 1 0 (Dmmm 
^{c^ov^-c{*. T^mm 3(Dmm^^iLib. mmnn [0 n [1 n .ti^i^ 
{^/^ 5/ 7 Till 2(DmmK4^i^}:f—j^ I ^fi^.ttufc^. 3t:?^^-r 

2 J / c m2i^Jl_h^-t-SiD;6S J; t9 ^ bV\ 
^^^'^rill 2;isjf^^$tifcX«l 1 .1:^2 ^-y^' h^(DEg^{i. 3 0~l" 

0 Omm<i:i-5<D;6W* U< . 5 0~8 0 mmiS^<!r j: (9 LV\ 

1 0 : \'mm.}lir^(Dtm-^\.< . l 5 O : 1~5 O : 
< TIH5«@ 1 3 ^?1^^-r S r ,i: 5„ 

-^.fz.^ 1 1 <7)?fi!g{i. 3 0 0 — 8 0 0'Ca>^<t-r-5<^;dS^gi^ . 
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TTl 33X10-^ Pa (lX10"^Torr) \ik±.t-t^<Di)m'^ b< . 
^^l^@?^7v':*/l-^*&TT'l 33X10"^ Pa (1X10 "^T or x) y.±.t 

^{cijol^Tfi. TlfB«^2i 1 3 fi. _hfE(D;^?fe{^PSb-r. M^ii. :^y<^y^m. C 
)^ ± j; 5 L T . Tlf|5«^ll 3 ;tx S , 

[31] [ 3 J ] [ 3 K] mmmi^mnmnu 

mmmi 3±i:i^mmi^m2 4^m^'r^, :z.tiit. m^it^ 

ifiiExa [2 1] [2 J] [2K] izBitm^. r^mmi 3±K. mmw^^ 

r(OJ; if— ^(i, HulSXS [I I] tmmii^. Ar F^idr^X-^u— if 
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1/— if— ^COii^^^/l-:Sf— ^Sfi. 0. 5 j/cm2^±<b-r6<D;iW^ L< . 
2 J y c m2i^;L_h<!r-rSO;5S J; 19 $f ^ UV^o 

T$I3«^^1 3;65?i0^$tLfcSt^l K^fi^fi. 3 0 0 — 8 0 0"Cm^<ki-5<7) 
:dW^U<. 4 0 0~7 0 Ot:m^<!r-r5<D;65j;t9^^Uv>o TlfBfl:1?i 1 3 
?f0^^tbf::Ml 1 fm-i^—^y h <tOSgg|fi. 3 0~ 1 0 Omm<!r-rS(^;iS 
0*b<. 5 0~8 Omm^^,i;-r 

m^\l. mmii^m^T-^X 3 3 X l O.-^P a d X l O-^T o r r) iiiJi^r 

i-6(7)7)W^ b< . i^^^^|g^>^;^yi^#^l&T"ei 3 3 X 1 a (ixi 

r r) a-b^-rS(7);6S0^UV\ 

< ^nn.wm 2 4 ^?i^^-r -5 r ii jjst- t 

<^:65^ff^b<. 1 5-4 55>m^<i:-r^<^;iSj; t9^^ 
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[41] [4j] C4K] T§pm^^<^^i±ixm 
Huisxs [4A] tmmi,cvxnoz.t7!>^v^ho 

[51] [ 5 J ] [ 5 K] ±^mm(Dmf^iin 
miifixm [5A] tmmf,ci.xno^tf)^x^?>o 

SX±(D^O^J:lim [0 I] ~ [5 I]\ [0 J] ~ [5 J] ^VNfi [OK] ~ 

[5K] ^^-c, ^ti^tif^9. mi om^nmi i(Dmmmm{^^^^^^<i^ 
< 1 5 . .mn.i^y'^^^ ^(Dm^ ( 1 ) > 

■Y^N'ViJ' 2 0 0 1 (DnT^M.^^'hi,cm.m-r^o B^mi^v'y^^ ^ s 4 f*. mm. s 2 . 

5 2 5 3 . mWiWi 5 3 ±<DTlF|5m^^ 5 4 2, TIFP«^^ 5 4 2 ±(D 

BEm^MS 4 3. *3j:t;«J£«^lii5 4 3 _b(D±|f|5S^ 5 4 r^^b-rv^5o 

#:^a (10 0) iBf^-efc5'b(^. iE:)j^n (0 0 1) iErpj-e*>'5t>o. lr:;fy^H (i 
00) @aip]-e^t°^:35^v'-Y/^^ftLTv^5^>o.^At;^^ (loo) ifi[R)-e:nit° 
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•b (Mj/aNa/g) O3 (M = Mg. Zn, Co. Ni, Mn. N = Nb. T 
a) . Pb (M1/2N1/2) O3 (M=Sc, Fe. In, Y b , Ho. Lu. 
N = Nb. Ta) , Pb (Mj/gNj/g) O3 (M=Mg. Cd. Mn. Co. 
N=W. Re) . Pb (M2/3N1/3) O3 (M=Mn. Fe. N=W. Re) . 
(D\,^-rtl^^h^\^^nmn^^hfi:^V y^-^WnPMNt. Pb (Zr,Tii_ 
J O3 (PZT. 0. O^x^l. 0) iO@^<*:PMNy-PZTi_y^-^tf 
r^;6SM^bV\ Pb (Mrii/aNba/a) O 3 P Z T (^H^#:. Pb 

3 0 0 0 nmmMX$?^<D7bm^\^<> 5 0 0~2 0 0 0 nm.U^X^^<D^^ X 
2 0 0-Cf2*cLfc±^®1^2 5 .irllia^-rs^ <i^;5^-e^6o 

< 1 6 . }±mi^y'y<4 7^(Dm^:)7& ( 1 ) > 

j^;^Ttc^-ri±m^^T=v-^-r ;^ 5 4 (DMat;^^^. mm 5 2 _t{c:^tij^ 5 3 ^mj^ 
{)^mwmf^jii-xm B.mw-m^A3±\z±Mwm2 5^m^-r^±u (± 
[la] mmmmi^-xM 

mu^immMm<D^^y<'.y^ 20 ocom^iLU [ia] (^^•^ix:7T®ji0fi£x 
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[-2 a ] r^mmm^JLU .. 
[4 a] ±nmm^}^:r.m. 

^{ciiiiie [4 a] izTjk-txoK. mmi^mms 4 3±i,z±Mmm5 4 i^m 
j^-r^o Mci^^iai. ±umm5 4 i t\.x&^ (p t) i o o nia(Dfmm 
i'imm:^y<^y^mx0.m-r^o 

[5 a] y<^-'=.:^yjLm 

mi 6 [5a] {d^-r J; 5 5 4 3 Rrj^^mm 541 ^m^m 
mcmni.xj^mwv'yu ^^mm-r^o Mi^mai. ±gB«ii5 4 i_b(c^v= 

fcl^v^^ h^^;^^ ^ bT_b$B«fii5 4 1 , ffi«f*:^l^5 4 3^-r;*->'^ y i^^/ 

I^J^±(7) j; 5nexm [la] ~ [5 a] ^^T. H 1 J; -5ffi«f2^T'^^ 

-r:^ 5 4;6S^it$tt6o 

<17. iE«^*:7:/W;^<7)«^ife (2) > 

mi 5iz^-^mimmMmtmm(Dmm^mvx\^^^o m^^mmmmxi-i. s. 
mi^mo^m^^t^y^/i'^mm \^^mRUfSim i^xmmp^ 543'^ L-yt^j^^ 

mm^ms 4 3 36SJ^^^$nTv^So 
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<18. iEffi#:7^V^-r>^(7)$^5t^fe (2) > 

[lb] mmmm^:£M 
[2b] T^mmm^-xM 
[3b'] [3b] mmi^mmmjin 

mm<D^^y<iy^ 2 0 0(DWi^XM [3B' ] [3B] <i:I^Ht(-bT. -T^^-^tf 

J^ff^2 0 0 nmi L. 6 lU^ 19 og-T ^ ^ "C. I^i?: 1 2 0 0 n mf^JEEmi*: 

m 5 4 3 r ^ 

[4 b] ±§|5«^?10^XS 

m 1 mymmcDj^m^'Ty^^ (Dmm.TM [ 4 a ] <b mm\^ i^xn 0 . 
[5 b] ^■?i5'— =:/i/xa 

w.\nmrm<n>mM^'T^^^ ^(DWkxM [5 a] ii^^midb-c^r^o 

4^A_b<^cfc 5^c?XS [lb] - [5 b] Sr^-C. m2^Jfe?l^S(-J:-5iEm7'^^ 
<19. (3) > 

^3||»^^(Z)i^m^^s7^^^>r><>^tJ«rtL^ffiv^fc^e|^it:q±:ttl--5/ KtcovN 
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-r^o *fc. Bmw^ms 4 3ii. ^m^mm.i!^umxm^T^:it7!)^x^^^K 
hmm^k^-t^^^mmsm^Pctx^x^t.. m^w^s cioo) saisi-cfc-s 

h(D. lE:fo^u (001) MBfBlT'fc'StiO, ±:^^B (100) gH|p]T'^tV=3r'>^ 

/v^*UTv^a t<^. mtL:fj^ (10 0) i^[^T'Jlt'^5'dE^ix^/^^;g:b-rv^S'b 

j;5=3r-Y^--°'>^5' 2 0 0-e#{f^c(D^|^it<^'b<^^fflV>5w <i:;65-C'#5o P 
b (M1/3N2/3) O3 (M = Mg. Zn. Co, Ni. Mn, N = Nb. T 
a) , Pb (M1/2N1/2) O3 (M=Sc. Fe. In, Yb. Ho. Lu. 
N = Nb, Ta) , Pb (M1/2N1/2) O3 (M=Mg, C d . Mn. Co. 
N=W. Re) . Pb (M2/3N1/3) O3 (M = Mn. Fe. N=W. Re) . 
(^V^-ftL7!)^fc'5VMi?ltg;e)^^7'^-5 y 7^1^^-t*4PMN<!r, Pb (Zr^Ti^. 
J O3 (PZT. 0. O^x^l. 0) <!:0|a^^2|cPMNy-PZTi_y^-^tf 
ri:^SM*bv>o Pb (Mn 1/3N b 2/3) O^tv ZTcom^W-. Pb 

(Zni/3Nb2/3) 0 3<bPZT(75@^<2|5:;d5M^Lv\ ^;ix{;iJ;«5, B-mW^f' 

TlfPS<§8 5 4 2±{c:{i, jimflcj^S 4 3 Sr. ^^/Ji^o5i||{^. ^®{*:^b ( 1 0 
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3 0 0 0 nmSS-efoS(D;dW^b<. 5 0 0 — 2 0 0 0 n maS-e&5<7):i5 J: 
y'V-^-l' ;^ 5 4 (D^M^b^l^^ih boo, 

<2 0. (3) > 

iSfetd. mi 8{;iS<5#, ffim7^^W:^<^)i!iat;^fe^cov^Tl^iBJi-5o r^^ffi 
>^ 5 4 fi. UTcDJim^^ ^ i^it-T § ^ ^ Ti^X^ So 
[ 1 c ] MHiW^fiKxm 

mmm3mmnm(D^^y<^y^ 2 00 (Dmmnu ci c] c^^-^^/^t^^i^^x 
[2c] Tummifmjim 

mmm3mmmm(D^^y<^y^ 2 0 o(Dm^T.u [2 c] irini^dLT, -r^ 

[3c] /E«#:M?10^Xa 

c] tmm\^\^xno ^t-A>x^^o 
[4c] ±gi5«i^?i^^xm 

ms 4 1 t\^X&^ (Pt) ^Srl 0 0 nni(Dj^l?:(Cii:ggy<.^-?:xi?feT'fifem-rSo 

[5 c] -^-iT-xm " 

iEm^$:?^^5 4 3RU±^mm5 4 1 ^m^?^:i^{;i^JOX U-CiE«#:T'^^-l' ^ 
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♦ j^Jl_hOi 9^^Xm [1 c] ~ [5 c] ^ST, }^m.i^y'^<4 ^5 4^m^^ti 

<2i. ffim^x^^^;^<^«fife (4) > 

TtfePJ-rSo H 4 J; ^!£mi^v'^<4 y^5 4 Rt^mi^^m^ iy K 5 0 fi. 

m-t^o MWi^5 3(DWi^t UTfi. Mg O. C a O. S r O. B a O. N i O 

#:fl^ 5 4 3 (i. gE[p]^^4;as#ofc ^ fj: ^ . ffim^T^^^-l' 5 4 {i. -g^Jx-fim 

^fc. T^mms 4 ±td.f^4mMjfmj^^^^^^<->^ 2 0 0 tmm(D 

mxmm-r^^t:d^X^ ^ibK mz-mmms 3_h{C3it:°>5':3rv^-t>^^;S:UTV> 

r^mms 4 2±{c{i, mmi^ms 43^. ^^^o-oa^tt, ^®(*:fB d 0 
rumm 5 4 2 t (^^-^tt^d^i^i-rso 

«3t^^-r5^M«^*:$t3|s^^ UTfi. mmW^^ ClOO) gBfBjT'&-5t><^. lE^ 
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'■^B (0 0 1) iBjsj-efost><^), ^l:)j^b (loo) ga[^-e^t*'i5'^'>-^/i'^*U'C 

tLT'feo-C'b.ilV^;^^. ^ffifls^B (100) SafS]-r'fe6t><D;5W^ 

b (M1/3N2/3) O3 (M=Mg. Zn. Co. Ni. Mn. N = Nb. T 
a) , Pb (M1/2N1/2) O3 (M=Sc. Fe. In, Yb. Ho. Lu. 
N = Nb. Ta) , Pb (Mi/aNj/g) O3 (M=Mg. Cd, Mn. Co. 
N=W. Re) . Pb (M2/3N1/3) O3 (M = Mn. Fe. N=W. Re) . 
<DV>TH/0^fc^V^(i^+@yO>f3;:eS y W5|sfPMN<b. Pb (Zr,Tii_ 
J O3 (PZT. 0. O^x^l. 0) t<Dm^i^PMN^-PZT i.^^^t^ 
^t7!)m^\^\^\ Pb (Mni/gNba/a) O 3 P Z T Pb 

(Zni/aNbg/a) O 3 <^ P Z T <Dia^^;65M^ bV \ ^tlK ^ V . JS.mi^f 

*^c. ffim(*:ii^5 4 3co^*iiJ¥$f*. m^mM^M\^^i!)^. m^is. i o o~ 

3 0 0 0 nmiS^-e*>^<7)}6W^ b< . 5 0 0~2 0 0 0 n mS^T'fc50/5Si; 
x>W 5 4 <D;k:M>fb^P;&jh boo. ^ai^tt^^fjgt^lii? \^'^^}£m.i^y'y<4 

mmi^ms 4 3±(c:{i. ±^mm5.4 l;6>?l^^^tL-rv^6o w(D±^mii5 4 

2 0 0 T'lEit bfcJblfPmiS 2 5 i:lKl^<b-r'5::<b/6^T'#So 
<2 2. i£«#:7='^W.;^(7)SIit;^fe (4) > 

Illi9(cs<5^. m4ll^fe?i^^{c:j;5/^«^7=v■«^;^(^3lSit^?fe{:lov^ 

-So 

[Id] ^ft^ji^^xa 
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•utmmi^i.x. ^±>'\f—M.Tiy>> hm^x^noo 
. [2d] rummms^nu 

[3d] Bmi^mm0.i:u 

D] tmmi^'Lxno :Lt7!)^^x^^o 
[4 d] ±ummnmx.u 

m^. &mwmm5 4 3±.iz±Mmm5 4i^mf^Z't^o Md^ma-x. 
m5-4 1 ti.x&-^ (pt) 0 onm<Dmm\^mm:^y<iy<s^mxf^m-r^. 

[5 d] y<^—^>^T.U 

&m.i^mm5 4 3Rxj^±^mm5 4 i ^m^Mm^Mni^xj^mi^v'^^^ p^.^ 
Mi^-t^o Mi^^m^n. _hfi5«^5 4 ijifcuv'^ h bfc=^. m 

)^±<DXofj:xm [1 d] ~ [5d] ^mx. mm^y'^^^ 5 ATimm^ti 

•So 

<2 3. i£mft:-7"V^-f (5) > . 

HI 2 ,0 it, ^mm(Dm s mmmmi^x^}^mp^y'y<4 ^Rxj^:ifi^m^timi^ 
otm^^y h'<DmmMm^^irmmmxh?>o 

ffi«^v=VW 5 4 Stg5 2. S«5 2Jn(Dcf3p^|^^l^X*355^gi,;^5 

3^tJ«^2ji-Cfc6^^:y ^'T'iSS 5, 5^ 7 rS 5 5 ±<DT^fl;:^ 5 4 2 . 

mms 4 2±(Dmmi^m5 4 3. isxxj^i^mi^ms 4 3±(D±^mm5 4i^m 
uTv^So ^mmmmxit. ^mfmmim^mw}mti.xmm\.. ^mmm2m 
^^^<yyTmt\.xmm-r^7!)K m{cisp>-r. ^mmfHimi^^<y-:7rmti. 
xm-m\^xhx<. ^mmm2mi^mmmt\^xmmi.xh^y\ 

nxv^So mm^5-3±iat. ^^^^rms 5i>m!^^ti. y^^^rms 5±{z 
iiTumm5 4 2 7b^m^^ti. ^(DT^m,m5 4 2±iz^ Bm$^fm5 4 37!)^^ 
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•$tt-cv^6o ^tLt;ij:«9. rumm5 4 2Rxj^mmi^m5 4 3i^. gaf^;^^*;^^^^ 

2 0 0 coq^r^^i^^ 1 Ji-efc^m^^ i s ^ iwi#. n a c i m'^wi^-^mmt^^ 

i/^ 2 0 0<Dit'rB^I^^2^T'*)SA5/:7rMl T.hWm. N a C 1 ^it'fb'^i^X 

vmm^'^-r^^mmw-mt\.x\-t. mm^^n d o o) m\^x^\i°^^ 

v'^r/^^SbTv^S^>(^, lE:^^ (OOl) BE[R]-C?^t°^?=ar>^-^/^^SbTV^5 
t)(7)(DV^-r:^^T'fcoT^> J:v>>6S^ ^©flc^ (10 0) %l\^X:x-\f^^i^^ 

^fc. JES«i:M5 4 3c^^i^Ji:${i. #^C|3g^^tL^^V^/ilS, -^Jx.(^. 10 0~ 
3 0 0 0 nm^^T'feSO;^^^* L< . 500~2000 nra1^mX^^(Di!fi X 

^y<^ ;^ 5 4 <^);*cS>ft:SrB;5ih boo, \^m^mmW-'fy<^ 

idESft^Ms 4 3_b(c(i. ±MnM^ 4 1 ;5S^^^$;jxxv>5, roi^m^^S 4 

2 0 0-r'l5abfc_b$Bm^3i2 5 tl^#^i-5::^;JSx-#5o 
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• <2'4. j£mi^fy<^^(Dmi^:)fm (5) > 

' m^. 112 1 (cs-:5#, m5mMmmi,cx^E£mi^v'y<^ p^(Dmm:f^mz-D\^^ 
^mms 4 2 ^mm-r^ urn. ir^mmm^nm rumms 4 2±i,z}£m 

[ 0 e ] ^mmm i mmmum 

cie] 'pmmm2mjfmi:m 

tmmi^i.x<=pmmm2mx'h^y<y-^Tm5 5^mf^-r^o 
■ [ 2 e ] r^mmmi^iim 

mUm5mMmm(D^^y<z^^ 2 0 OiDMi^Jim. C2E] i:III1^{;iLTff 9o 

[3 e] i^mi^mm^jLU 

m^. r^mms 4 2 ±iz^mi^m5 4 3 ^m^-r^o ^nf*. tuiExa [3 

E] <bIW|^{cLTtT5 ^^;a5T?t5o 

m5 4 1 tVX&4t (P t) ^?rl 0 0 nmCD||ij?J::ji:?5lt>?.^N°5/i5'?£-e^m-r-5o 
[5 e] ^^°^-->'iy^X^ 
ff«^ijc»l^5 4 3 ^t)«_blH5miS 5 4 1 ^Wi'^Mm^^aiii.X&mi^y'^^-f 
J^f^i-^o Mci$^ma-i. _hlfBtt1S5 4 lifcuv'x^ h^;^f:/=i— h byc:=^. Hff 
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}^±(D X 0 fj:JLm. [Oe] ~ [5e] ^^T. I^mi^y^'^^^ ^ 5 4 tm^^^tl 

So 

<2 5. EEmf*:-r^M;^<^1llfife (6~8) > 

So 

||6CO5l»0^(-*5{tS^i!)^5 3. H 7 (D«JF^SiC*5ttS Tamils 4 2 . 

m:iX<omi^m\^KMj^^ intern ^^/uxh0i^\ ^ti. ^<D±{cm^4^'^i^^ 

>-x<. h^jhi?)T±i^ufc^2e}i. mp^mik^tifc^imcDBm^^ifxu^Bm. 
^^^t^-ATv-^^h^jhi^-c Jt^-r s 1^ (vi ^ (D mm^^ ^ 1- — j^icx 

mmrns 3(Dm.0.t UXfi. _blEm6~||8(7)|IW^SiCj;5=¥-\'^N°v'^ 2 0 
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•t^h(DtVX. MgO, CaO. SrO. B a O. N i O^i: t^(DN a C I 

r^mm5 a ^i\^i^it.tm-^t:.h(D tf^^o t^«M5 4 2«, ^ 

tfl|7 0||Jfe?i^^fc:i3V>Tfi. T^«^15 4 2<Dm^f*. ^{CS r RuOg. L 
aNiO,. YB a rttb^-g-tfS^^^^tO 5 ^(^^^/^< <t 

5 4 3^. mM,:d^^mmi^. mmw^^m (loo) m,\^x^\i'^^i^^/uj^^;^^ 
5 r <k ;6ST'^ *fc. jEmft^m 5 4 3 (i. T^pm® 5 4 2^ (Dm^m^\^±-r 

So 

mik^m-r^mmmi^mt urf*. mmw^ (i o o) gEf6]-C'fcst>(7). ie^ 
(00 1) Mi\^xh^h<^<Dh^-rtLXi^-DXhx\^^-A^. ^mw^B do 
0) mi^xh^-h<D7!>m^\^\^\ 

oxmifti(Dtmm(Dh(D^m\f^^:Lt7!)^X'^^o ::n{^:<tt). jaEtt#:x^^-r;^ 

95 



•'5 4 ^m^mmi^imtltl h<Dtf^^. 

3 0 0 0 nm^^-efc^<^);6W* U< . 5 0 0~2 0 0 0 nmU^X'^^O)?!)^ X 
I9^f*bv\ EE«<ij5:M5 4 3(^)¥*lF/¥$Sr. HulE^H^-rs r <b J; 19 . JE««^ 
Ty<-( y^ 5 4 (7);k:^^k^llSih boo. #a#14^$jFjl{C^« b#Sffi«ft:7'^-«H' 

/55^i^oTV^5(^-t:\ rcD Tamils 4 2±izf^mi^m5 4 3^ff$^i-6r.<i:{cij: 

£E«^^:m5 4 3_b}ci{i, Ji^Jm^ 5 4 1 ;6Sj|^fife$tLTV>5o r <D_hg|5ll^ 5 4 
<2 6. &mi^^^<4 :^(DmM:^W: (6~8) > 

iTmm.mm^T.m) t . rumm 542 ±izi£m^m 543 ^m^-t^nn 
ii^mi^mmmiLm) zmi^ms 4 3±iz±t^mm2 ^^j^m-r^nm (± 

[If] [If] [ig] [1 h] ^ib«?^^xm 
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• m^me-^msff^mmmmi^x^^^y^i^^ 2 0 o<Dmmiim [if' ] ci 
F] [iG] LiHi (Dy<^y^Tmtmmi^\^xnoo ±.tim6mmmm\^x^ 

[2f] [2g'] [2g] [2 h]'T§BmilJf^^Xm 
HUlE^6~||8<D||it?F^^fv:<tS^^^-«.v'^ 2 0 OcDMatXS [2F] [2 

G' ] [2G] [2H] hnm.\z.\^x'^Oo ^L^w.immmz.x^^-T^^^y^ 
* 1'- A T h ^ih * xmm^mm u-r ^ 2 Ji ^m^-r -5 xa u -c v > 
[ 3 f ] [ 3 g ] [ 3 h ' ] [ 3 h ] i£mi^mmf^x.u 

TIHimas 4 2_b{e:jE«^ls:|i^5 4 3 ^ff^^-r6„ rttfi. tulB^e-m 
8 0|IW^^(;ii;5=¥,^^-?:^^ 2 0 0<^^itXa [3 F] [3G] [3H'] 

oo<!:l^^{ci, m3(^)|IM?i^^{^J;Sffim#:xVM;^5 4(^i^3t^^:^oV^-C{*. 

;d-^-K'-Arv>^ h^j^j:«9®F^gai6](;i?i^^$nfcmiJi^?i0^-t-sxm^. 

•^ly\f—2>.r^y:^ ^^JLh^6TJta^,i^^LT^2Ji^?f0^-rsXiS^^UTV^§, 

4 3 ^oc^ t-iS' df- v'-^/V^S $ i^rS ^ i bV \ 

[4f] [4g] [4h] ±^m<^?I^^XS 
^{-> iE«f*^^M5 4 3±{c:±^«^S5 4 1 ^?f^^-r^o ±$R« 
@5 4 1<!: LTe^ (Pt) 1 0 0 nni(D|^/f:(^Ei5^^^-?5/i5'?fe-e^J^i--5o 

[5f] [5g] [5 h] ^-^iJ^— =:Xi/X^ 
ffim<*:^)^5 4 3^t;?±gI5m^l5 4 1 ^gf^ff^^fdjlJPX bTi£®<*:7^^W ^ ^ 
?l^^-t-So :iri2|s6<](C{i, ±f|5«1^5 4 l±tCUv?;^ h^x<.fi^=i— h Lfc=^, m 
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a-h<^J; ^^cfXa [1 f ' ] ~ [5 f ] . Clg]~[5g]. [lh]~ 
<2 7. &mi^v'y<'< y^(Dm}^ (9~11) > 

p±ai-^5/ K5 ofi. 1112 0K^-rm5mmmmtmm(Dm}^^mvxi^^. 

t — A }6s .TO ^ tb/c (7) -e 6 o 
ll9(D^W^^(ci3(tS^-:^:y7rJi5 ^(ome^m^^ mi 0 collffi?^^(;i*3tt 

sT^mi^s 4 2 (Dm^mm. mi i (Dmmmmi^:isif^mmi^m5 4 3 (z^^jf^ 
tj^oT. m9<z)^w^^(c:*3{t5/^5/:7r® 5 5. m 9 Rum 1 0 (Dmmmmi:^ 

*3{t6T^«@5 4 2. m9. mi ORXfmi l(DmmMmi^:irSi'f^EEmi^m5 

X. Mg O. CaO. SrO. B a O; N i O^.? ^'(^N a C 1 ^5t'fb'^i^;6^M^ 
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aNiO^. YBaaCugO,. ^fz.\-t^ CttP>^-^tf@^f*:(^ 5 ^<^ii'"^.C< <i: 

m9(DmmmmRumi o(Dmmmmi^is^^x^ r^m.m5 a 2±{c{i. 

M5.4 3Sr. ^^;0^o«ft3|{;i. mmW-^n (10 0) SS[S]-e^i:°i? dr^>-^/i-^S$ 
■11:5 r ^ 5o ^ fc. 5 4 3 fi. TlfP«1^ 5 4 2 ^ (Dgl^ttTJ^tSiJi 

mm^^-t^^-mn.mmt\^x\-t. mmw^B (loo sBf^T-fc^tcD. e;^ 

0) m\^x^^h(Dm^\^\'\ 
-(D^u^:^ti^ hmm^^-r^^mm^mt\^x\t. 1515^9-^1 1^ 

mmm\^^^-^-r^<i^'^ 2 0 OT'^{tYc(D<b[W|1tcot(^^ffiVN-5^<^;5^-e#S„ 

^fd. ffi«flci^5 4 z(DW-i^m^\^. mz.m^^f\.f^\<^t^. myi.\t. 1 0 o~ 

3 0 0 0 nraU^X-h^CDtm-^ b< . 5 0 0~2 0 0 0 n mm^T'fo6<D;6S J; 
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T'y<4 ^5 4 (D±mit^m± boo, ^mw^^nmicmw b#-5iE«#:xv^-r 

5 4 2 ±iz.}^mi^m 5 4 3 ^JFM-r 5 ^ ^ j; t) &mi^m 5 4 3 §m:t7^ 

^fc. mi KDmrnrnmic^^^xn. zmi^mB 4 3(D^mj^m^4 :t>'}^^— 
2 0 o-efsicbfc_h^m<^2 ^ tmmt'r^:Ltt^x^ 

<28. (9-11) > 

m^. El 2 5 -SI 2 7\z.^-5^. ^9-^1 im:mmm\^ii^i^mwy'^^-(:y^ 

(om^iimK<>^^xmm-r^. 

-rsxa (^Ki^f^^xa) Rrj^<iy:7Tm5 s^j^j^-r^nm. {^^^^rmm 

-xm t. mmm^ 4 2 ±.\^j£-mwm5 4 3 ^nm-r^nm (Rmi^mmj^ji 
m) <b, i£mi^m5 4 3±ic±^mm2 s^mm-r^nm. i^^mmm^TM) 
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[oi] [oj] 10 k-\ mm^m^nm 

suiEx@[oi] [OJ] LoKi (D^mmtmmi^i^xnoo 

[1 i] [Ij] [1 k] ^^5/:7T^?f^^Xa 

sfiiHxscii] [ij] iiK^i (Dy<ry^Tmtmmiz.vxnoo ±mm9 

L (|112 5(^) [0 i] ) , l^\^^Xy^>y:7TM5 5^^ii°^^i^^/]^^^izX'0M 

^-r^ (1112 5 [1 i ] ■) „ 

C 2 i ] [ 2 j ] [2k] TlFB«W^^Xm 
Sut2Xa[2I] [2 J] [2K] <b|WI^fCLT^T5o ±IE||1 OHW^^JCl 

j:§:Sr-^^^iyi$' 2 0 0 ^i^^tc, mi o(Dmmmmi^x^s.m,i^T'^<-(:^5 4(D 

6(7) [1 j] ) , ^VN-eT^mi^5 4 2^:i^t°^=^v^-V/^^*{c:J; i9?i^^i-5 
(02 6(7) [2 j] ) o m9(DmMMmKiS\,^Xa. y<y:7Tm5 5±iZTUn 

[3i] [3j] 13 k:i mm^mm^nm. 
m^. r^mm5 4 2±izBm^m5 4 s^m^-r^yo rtif*. munn [3 

I] [3J] [3K] <h[Wl#(cibT^T9 r <?:/5S-e^So ±15^1 l^W^^t^J: 

s^ir^-^v'^ 2 0 0 .iri^ittc, m3<Dmmnmit^x^)£mi^ry<^^5 4(Dm^ 

;^fe{;Ij3V^Tfi. iEE«#:M5 4 3(D^m!^miZ^ :t^^\f—M.^mM\^ (EI 2 7 (7) 
[2 k] ) , iEE||#:|j^5 4 3Sr^t"^=ariX-^/^^S(-J; (112 7(7) 

[3 k] ) . m9(D^W$^Sr/mi 0(7)||»^SJ-*3^V^-Cft. T$Pm^5 4 2 

[4 i ] . [4 j ] [4 k] ±^«^§i?i^^Xa 

m^. i^mi^mms 4 3±iz±^mm5 4 i ^mi^^^o Mr^m^t^. ±nm 
4 1 t\^x&^ (pt) 1 0 0 nm(D^mi^mim^y<y^ii^xmm^^o 

[5i ] [5j] [5 k] x^°^$'-:=^>-^/XS 
BMi^mms 4 3RU±UmM5 4 1 trBx'^^m^MlJLi.X&m.i^y'y^^ 
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ii;l_h(7)J: ^^cCXS [0 i ] ~ [5 i ] . [0j]~[5j]. [0k]~[5 
< 2 9 . ^ y <Z)«^> 

HI 2 9 (C;^-r j; 5 ^ y 4 0 (i. ^ ^ y -t/u-T u-r 4 2 i: . j^i23 

[1IS§^4 1 <^^%bTV^-5o ::tLe>(Op«^y-fe/^T W 4 2 <b JliaHIgg^ 4 1 

^?tesM{c?i^^$*xTv^So >i^-mymmxn. rm (t{iij) (cj^i22iiisgfB4 

±e (Ji#J) {zi^^y -ir/WTW 4 2;5Sfl^^$h.TVN6o 

^ ^ y -tr/WT U'-r 4 2 {i. fTjl#^c7):rca6(D||l{s-^«1^ (17- m) 4 2 2<i:. 

v>5o ^cC*3\ ft-^«@<^SBBf*. tfri5(7)t>o{cipsp5-r. mx'$>^xhx\f\ -r^i 

^tiib(Dmim-^mm4 2 2 <b^2{t-^M4 2 4 .tcDrBitcf*. ^Mm^*:^4 
2 3;dsgE«$tL. mim-^-mm4 2 2 tm2iB-^mm4 2 4 ^(d^m^*§k(^*3v> 

*/c. ||lft-^m<S4 2 2. §i^«f2|5:M4 2 3*3j;t>*||2fS-^m^4 2 4^S 

5 J; 9 mmum^ibfj:^miumm4 2 5^mf^^tix\^^^o 

f^2^mm4 2 67!>m0.^tix\^^^o 
f^im-^mm4 2 2:tsxum2m-^m.m4 2 4ii. ^ti^eti. ii2gaji^^4 4 
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-r^ti^<Df^immm^4 sit. f^2m-^mm4 2 4^mi^m^mm'r^tn^ 
*fc. mmm^U4 if*. 1112 Qic^-rct^tvi. ¥#^s«4 1 i±{cjf^^$ 

nfcMOS h9:/v?;^^4 1 2^Wb-CV^6o CK^MOS h^>'v^;^^4 1 2fi. 

M6^^4 12 a. hmm4 1 2 b*3j;t;«y— ;?<./KW>'gH^4 1 2 

#MOS h7^v^;^>57 4 1 2{1. ^tl^^'tL. ^^^5>glM*^4 1 3{Cj;or5>g| 

^ti^tthi:^. m^<D^<^—^^xm]^^fitimimmm4 3izx^x. ^n-e 

MOS h^^->^^^4 1 2;e)5jp^^$tbfc^2»^St54 1 1 ±(Clfi. HlJlWIfe 
^Ji4 14;5S^ miJirBli^^jl4 1 4_hiC(i, H 1 ifij^g 4 3 5 ct 

5{-bTm2e^i^^e4 1 5:iS?^^^$4^-CV^5o 

r<D^2JiF^^ii^Ji4 1 5 _h{c{:i, y<yy7m4 2 1 ^-^/ufcV ^ y ir/UT 1/ 

4 2;as^^tfJi^TV^So 

^UT. j^ia[HlSSgB4 1 .t^^yir/V'T W 4 2 ^fi. ^ 2 IBii^ji 4 4 J; o 

xmnm^i^m^nx\^^^o 
:^mmmmxi-i. m 2 sraj^ii:® 415. y<^y^Tm4 2 1. mi m-^mm 4 
22, 3mmi^m4 2 3ioXum2m^-mm4 2 4i:ix'o . m^i^tc^^y^^yi^ 

2 0 0;OS«^$4^TV^5o 

i:imm\B\^n4 l:jrSXrj?i^V±/l-TU^ 4 2 ;55jB|Ji $ttTV^S(^T^ JliSInlSS 

1 <t ^ ^ y ir/i^T U-r 4 2 .ir ^|Wl-®(;iiag Lfc^'^(;iit-<T, "f-yZfmm . 
^:kmi,^^\^^<-r^z.tj()^X^. ^{idr^y^iy^ O^y-feyu) 

r<DJ; 5^.e5^^«^*:^^y 4 0 (;i*3tt5##i2.^. ^^{U U»if^<?)— 0iJ^c:ov^ 
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rvoj ^m^Q^ti^o Ir|B#(^ '0' (^*^ji^ll3i^^*:feTV^So ^ 

:3f--r^-?v'i5?tc r-Voj omffi>i>5fP*P$tt;5o '0' 51^ 

<3o. ^^iis^y <7)M3t;^fe> 

McWma-i. ^mi^mm4 i i±iz, mos h^^i;?;^>S'4 1 2^?i^^i-^o 

^^xm^^mmm4 i 3^?f^^b. *v^-c\ ^^^^ hite^ji4 i 2 a*3j;ti«y— h 
4 12b b. ^<^^. 411 iz^mm^ k-t^-t ^ i -c . 

y-^// Ki^>f ^^^^4 1 2 c ^jfM-rSo 
-2- mimmmmm4 1 4^mm\^tim. =^'^^^ h/i^-z^^f^^. 

- 3 - ijfetc. ^ 1 nmm 4 3 ;is?f^^$tL/c^ 1 gwi^^s 4 1 4 _h{c. m 2 
^PHi*6^e4 1 5^m^-r^o 

U±<DXoi:i\^X^ ig»)[l]SS4 5 1 , 4 5 2*Dj:mt#1tl±llHlS&4 5 3^<D# 
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i-i. MxiiU/cixa [lA] ~ [5A] . [IB] ~ [5B] mtmmi^i^xno 

-5- mc. m2m^mm4 2 4:dmf$.^titimmmi^m4 2 3±iz^ mi 
i^mm4 2 5^m}^v. mii^mm4 2 5(DBf'^mmic='>^^^ h^^^ 

-6- m±mi^s 'm2^mm4 2 6^mj^-r^o 

Si±(DXo{c\^X. ^^y-ir/i^Tl^-i' 4 2;OSJf0^$n> ^ y 4 0 

< 3 1 . 5^ h^is^^^y Y(Dmi^ ( 1 ) > 

HIS OfZl^-r-r h^lE^-^^y K5 0 (^T. ¥{C T-^^^KSOJ h 

m 5 o ) ft. / X/l^^g 5 1 <k . -r ^'iJ'Mtg 5 2 <i: . Mitltg 5 3 <b . 5 3 
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>i^^S^5 2{i. yX/^;K5 1.. mm mm) 5 2 2*Dj:D«^i7E-t-6Mtl)^5 
3{cj;«9. (=Sr^t'x^. iE;'?^) 5 2l<h. ;={7 — h W 5^ 

5 2 s^^^pj^-r Vij'^s 2 1 {d. ^ti^M ^m^^-r^m^n 5 2 4 <b;6S|2: 

^ K 5 0 =^ ;^ h r ^ 5o 

^tLb(D4^T't>. ■e#<hL.T{i. (1 10) ^^-M-^^B^m^ 
m\^^<Dfim'^\^v\ ^(D (110) gBf^ixy 3>'mJS^stgf4. 

Z(D4 :yi^^mm5 2<D^mm^i'i. #^-PS^^tL;'^V^;6S^ 10~1000m 
m^S<b-r6<^)7)W^ U< . 1 0 0~5 0 0 fxmmmt-r?><D7!)^^'0iii-^ bV^o 

^l^^ms 2 KOmmt. m^m'^^M^^ib^. 0. l~10 0nLm 
mt-r^(Dmi-^i.< . 0. 1 ~ 1 0 n LS^i:-r5<0/5SJ; I9$f^ UV^„ 

$ hizmmms 3 (d-( i^^^mm^ 2 tmMmktYt, mmcoBmrn^ 5 4 ;5s^{t 

^/c. SitbKS 3(^E)f^{iS(^(i. ^«J^5 3(DJ¥^;^[^{c:S:iib-Ci*ii?L5 
3 1 ::<7)iSii7L5 3 1 ^^UT. ^^Kji-rs-r h y y 

>?6 3 l*^P>yifw^5 2 31C. >r:/^i';6S^^^p^tg<^;^^oTV^6c 

#ffim^^5 4f*. ^ti^'tt. T^mm^ 4 2 i:±gi5M5 4 1 t(Dm\^s.m 
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!£mm^5 4(DT^mm5 4 2 irjL^m^gis 4 1 <t(DrHTi^-^«ffi;6s^;!jp$tLfc 

^iidi-t'S^ i^^io— h y 5^ 3 1 X/L-s 1 1 ^fp|75^5Ji;^ (lE 

.^^o^e 3 ijj.p^yif-x^s 2 3^ST>r:/i5^^5 2 l-^-^^^tt-So 

<3 2. ^ViJ'v?^!-/ h^|Eft^5/ K(^)«^ (2) > 
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< 3 3 . >r ixij' v^ai 5/ h^iEit-^ y Y^(Dm^:fjm> 

-10- *-r. -ri/i!^^s«5 2 mwims 3 t^fi^'o^t>'^ 

C(7)fia^S^#«, <i#{-PS^$n7',?V>;0^ 100~600'Cx 1-^2 4^mu 

mtir^(Dmi-i^\^< . 3 0 0~6 0 0°CX 6~ 1 2^r^m^t-f-?)(D^^x <0 Hi- 

xm [ia]~[5a]. [lb] -[5b] m tmmKi^xn 0 ^ t^^^x^ 

- 3 0 - ^iC. >'i^ M« 5 2^ ^^-SSWcT^iimm^^ 5 4 icMft^ b/c{4K 
Mci^mM^ 4 >:^m.5 2 1 . yifw^S 2 3*Dctt>'#^^^P 5 2 4^ff^^-r^ 

^>^y^ mmm^m:^^. hn^i^-^f^n Yxii^m%-)j^. ^v=^:^&m 
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- 4 0 - ^{Cl, ^Wi.(D J XjV 5 11 :65?f$^ $ tLfci y X/W^ 5 1^, X/l^ 
5 1 l ;65#^>^i^^5 2 1 ^7feSllfllfP{::*f^&-t-5 J; 5{-'6te'^t>-a:LT^'&-r6o 
^tL{^J;t). ^#:o-f >i57^5 2 1. yif-x^s 2 3*3cl;t;«1S^o#t*&n 5 2 4 

- 5 0- ^{C, -l'>i5^^S^5 2^S#:5 6(;i:Sl«9#Jt6o i^Jl±(^ct 5 L 

60 ^.^*5, ^T(Dmmx-it. m3 2^^ ±m\^ rmi^ rrgpj tnoo 

mm.^m 6 5^. RiJSUi^ge 4 4oJ;U?^JK^e6 5^$imi-S^J|^ 
IHJ (^Jt^#^) 6 6 ^<£rWL-CV^5o 
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' mm^ 6 6 (Dmmi^ ^ ^ . ^^^g e 5 it.- mmmm s ^—^-r-Dmxm 9 -r 

TOJi^ee 4fi. Y=^^y h 6 3 --2/ Y:^=-v V 6 3 (DURiM ^ ^.C S 
y ^ 6 4 1 dr-^ y y-^^^^ 6 4 1 (?5[H]^^^}tT^ ^5/ 

=-yY& ^^wms^^^wmmm^ 4 2 <b^iix.Tv>6o 

K^^^' h 6 3 fi, ^c7)T§Pi-> #^oy 1 1 ^ii;t-5'f ^'ii' 

:y h^lBit--:y K 5 0 <»: , v^^ 5/ h^lE^-^^y K 5 0 (d-T ^'iJ^ ^ft^-fS 

-r ^'rJ^:*- h y ^;/v?6 3 1 -T^^i^i^^^^/ h^lB^i^^' K5 0 j: W >' i?' 
-hy ^yv^e 3 l^^«Lfc=3^-^y y^J^% 3 2i^WbTV^So 

i^'^^hfa^. :L(Dm^. ^y V^:^y h 6 Sizn. ^^iz^ti^tiMltVfc4 

^^mWiWrnQ 4 2{i. ^(DPiiS^^i/— A (El;^iir-r) \z.^W^fifz.^^ y 5/ 
>^;y-r Kites 4 3 i:, yiy:^^ Ktt6 4 3 tW-mzm^-r^'^^^:^'^^ 

/I- h 6 4 4 i:^^bTV>-5o 

^-^ y 5'v^6 3 2«. y y^J^^ Ktt 6 4 3 fd^imK) g .ir 

<!: ^-r 5 ^^'^/l- h 6 4 4(^— fBfC@^$;^-CV>ao 

^^}) yiy^—-^ G A l(DVm\Z^^ . y ^^LTiJ^'T ^: ^'iZ-^/t' h 6 4 
4SfIEjS&jfefT$-l±-5<b, =^-^y 5/i^:35f^ Ktt6 4 3{c:mrt$ixT. ^yY=^=-y 

'i^mmUQ 5fl. ^(^iE«ji!i<b?'iS*&J^^-i5' 6 5 1 i:. ^^m.^—'S' 6 5 1 
f^Sb(cJ:«9lHl^-t-S|&^n — ^6 5 2^^*Lr^^5o 
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f6]-retJ^Wjn — ^ 6 5 2 a tmWi^ — ^ 6 5 2 b tX^^^tl. ^tbra — 7 6 5 

2 b ttlt?^^— ^ 6 5 1 }c:^^M^i^Tv^5o <9 . *&*Sci — ^ 6 5 2 fi. 

o5ii9ji«)5J: 5{-''^oTv>^o /^^o. h w 6 2 1 (c:'f-t;tT. mmmms^u 
i^wj-rsiKWiiHi^. ^«s^S6 5 (^^^— ^$^6 5 1) ^mm-t^mwi^^. *5 

CPU«. CK^TOJt'— ^^^glbX. ^(DMSt^— i5':}oJ;tJ?^a-fe^f-;6^b<7) 
< 3 5. ^(Dm> 
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mm\.xmmwt \^fz.'^mi^ir^:fxi^:^(D'mn^mm.mWk^M-t:LtKx<^x 

[|f*«6l ff*:«i:/5Mff5i5:^5C)^tt75^— 3S{;i*5V^T. ^\'^SMWm 

[tf*3l7] tf*35l7!;Mff5i^^5<7)fpItL;0^— 3SicjoV^T. tulSiimi*:^ 

Pb (Mi/gNa/a) O3 .(M=Mg, Zn, Co. Ni.Mn, N = Nb, 
Ta) , Pb (M1/2N1/2) O3 (M=Sc. Fe. In, Yb. Ho, Lu, 
N = Nb, Ta) , Pb (M1/2N1/2) O3 (M=Mg, Cd. Mn, Co. 
N=W. Re) . Pb (M2/3N1/3) O3 (M=Mn. Fe. N=W. R.e) . 
<7) V ^-rtt/6^fc 6 V >«^1*B e> ''i 5 y ^ ^ f-#5|S|- P MN ^ . 

Pb (Zr,Tii_J O3 (PZT, 0. O^x^l. 0) ^<^@^f*:PMN 
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y-PZTi_ySr-^^. T&^olE^^B (10 0) . jE:fj^ (0 0 1) . m^i^^ 

(10 0) . m^i^^B (10 0) . (Dv^-ri^yO^(o:&[^T'ial^L-cv^5w <b^4#m 
<^ xmm.-t^. ffiSfls^x^^-r ;^oM3t;^fep 

Pb (M1/3N2/3) O3 (M = Mg, Zn. Co. Ni. Mn, N = Nb, 
Ta) , Pb (M1/2N1/2) O3 (M=Sc. Fe. In, Yb. Ho. Lu. 
N = Nb, Ta) , Pb (M1/2N1/2) O3 (M=Mg. C d . Mn, Co. 
N=W, Re) . Pb (M2/3N1/3) O3 (M=Mn. Fe. N=W. Re) . 

Pb (Zr^Tii_J O3 (PZT. 0. O^x.^1. 0) <tO@^#:PMN 

y-pzTi_y^-^^. t^^tLi^m (10 0) . iE;fe-^ (0 0 1) . mmw^n 

(10 0) . mtL:)i^B (10 0) , (Dv^-r4^/^)>cD;^[^-esa^^L■cv^5r ir^^fiS: 

M2RUO4 (M=Ca, Sr. Ba) . RE2Ni04 (RE = La. 
Ce. Pr. Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. 
Yb. Lu. Y) . REBagCuaO, (RE = La. Ce. Pr. Nd. Pm. 
Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y) . MR u 
O3 (M=Ca. Sr. Ba) . (RE. M) CrOg (RE = La. Ce. P 
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r. Nd. Pm. Sniv Eu. G d . Tb, Dy^ Ho. Er, Tm, Yb. L 
u. Y. M=Ca, Sr, Ba) . (RE. M) MnOg (RE = La, Ce. 
Pr. Nd. Pm. Sm. Eu, Gd. Tb. Dy, Ho, Er. Tm. Yb. 
Lu. Y. M=Ca. Sr. Ba) . (RE. M) C0O3 (RE = La. Ce. 
Pr. Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. 
L u. Y. M=C a. Sr. Ba) . RENiOg (RE = La. Ce. Pr. 
Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. 

Y) . (7)v^-ri^;{)^fcsv^^i|a^^^^^. jd^oS:;^^ (lOO) . (oo 

1) . mmw^ (100) . (100) . (D\,^'rM^(D:)j\^x-m\^i.x 

[ff^^ii 6] m^^i 4^c:io^/^-c. s^jitd. -r^^-^'t'— ATv^^!. vm 
im^mi 8] m^^i 4 7!;^tf^^i TtDfffrti.;*^— 3S{c4ov^-c. mt&^ 

BUl5JBEfl;f2|c|^j6S3i v--^ J: o T?!^^ $ -5 . i3Efl;^JC7='v-^'l' >^ (Dm 
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Pb (M1/3N2/3) O3 (M=Mg, Zn, Co. Ni, Mn, N = Nb. 
Ta) . Pb (M1/2N1/2) O3 (M=Sc. Fe, In, Yb. Ho. Lu. 
N = Nb. Ta) . Pb (M1/2N1/2) O3 (M=Mg. C d . Mn. Co, 
N=W. Re) . Pb (M2./3N1/3) O3 (M = Mn, Fe. N=W, Re) , 

Pb (Zr,Tii_J O3 (PZT. 0. O^x^l. 0) t(Dm^i^PMN 

iL^^ (10 0) , (0 0 1) . M#:fB (10 0) , m^:ff^B (10 

^fPft^^fi, M2RUO4 (M=Ca, Sr. Ba) . RE2Ni04 (RE = La. 
Ce. Pr. Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. 
Yb. Lu. Y) . REBa2Cu30, (RE = La. Ce. Pr. Nd. Pm. 
Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y) . MRu 
O3 (M=Ca. Sr. Ba) . (RE. M) CrOg (RE = La. Ce. P 
r. Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. L 
u. Y. M=C a . S r . B a). . (RE. M) MnOg (RE = L a . C e . 
Pr. Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. 
Lu. Y. M=Ca. Sr. Ba) . (RE. M) C0O3 (RE = La. Ce. 
Pr. Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. 
Lu. Y. M=Ca. Sr. Ba) . RENiOa (RE = La. Ce. Pr. 
Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. 

Y) . <^)^^-m;^)^fo^^^(i@^(^:^^^. t)^-D^L^^B (100) . iE:^^B (00 

1) . ^mi^^B (10 0) . m±:^^B (100) . (D\,^-rtit)^(D:)f\^x'm\^\^x 
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[f»3jt3S 2 4 ] miK^ 1 4 7!»Mlf 2 2 <^fnm;6^— 3S(-*3V^r . 

[ft*^ 2 5 ] st5i^^ 1 4 7!;Mi»*3S 2 2 Wfsm^i^— 3S(vl*5V^T. huIBi^ 

-7/1^:^9^ hmi^<DRE, (Zrj.yCey) i-.Oa-o. sx (0. O^x^l. 
0. 0. O^y^l. 0. RE = La. Ce. Pr, Nd. Pm, Sm. Eu. 
Gd, Tb. Dy, Ho. Er, Tm, Yb, Lu. Y) (DV^-rtL;0^feS V^{i@ 

armi^CDRE^ (Z t\_^C e ^) 7 (0. O^y^l. 0. R 
E = La, Ce. Pr, Nd. Pm. Sm, Eu. Gd. Tb, Dy, Ho. E 
r. Tm. Yb. Lu. Y) (DV^-ri^;6>fc5^^{ila^^^:s (Dl^^-rtUb^^-^^, 

oi£;^^B (10 0) ia[^bTv^5r ^?r#m^-rsiEm#:-7=>^-r;^<7)a^at;^?feo 
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[ft 3tl:.3S 3 3 ] ft3}?:]S3 2{^ioV>T. :t:^if—J^<Dm^m. SufEi£ 
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^mf^-t^. :^(Dmm:}jm. 

im^m 3 8 ] m^^m i Jb^m^m a 7 (Di^M>~mf>^t^m(Dmi^:ijm^ 

mM^i{m'r^iiut^m^t:.mmmw-'f^<^:^<Dm^:^^x-h-:>x^ m^^m 

Pb (M1/3N2/3) O3 (M=Mg. Zn, Co. Ni. Mn, N = Nb, 
Ta) . Pb (M1/2N1/2) O3 (M=Sc. Fe. In. Yb. Ho. Lu. 
N = Nb. Ta) . Pb (M1/2N1/2) O3 (M=Mg. Cd. Mn. Co. 
N=W. Re) . Pb (M2/3N1/3) O3 (M=Mn. Fe. N=W. Re) . 

Pb (Zr,Tii_J O3 (PZT. 0. O^x^l. 0) tCOmmWPMN 
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y-PZT,_^;^^^. ^^oi:;^^ (10 0) . E^^b (0 0 1) . mmW^s 
(10 0) . m^:)^^B (10 0) . co^^-ri^/^l^(D^|^T•iEf^b-cv^sr 

[If 4 ] m^m4 3 (CjoVNT. HUlS3t^«#:^(i. 

P b (Ml/3 N 2/3) O3 (M=Mg, Zn, Co. Ni, Mn. N = Nb. 
Ta) . Pb (M1/2N1/2) O3 (M=Sc. Fe. In\ Yb, Ho. Lu. 
N = Nb. Ta) . Pb (M1/2N1/2) O3 (M = Mg. C d . Mn. Co. 
N=W. Re) . Pb (M2/3N1/3) O3 (M = Mn. Fe. N=W. Re) . 

Pb (Zr,Tii_J O3 (PZT. 0. O^x^l. 0) t(Dm^WPMN 

y-PZT ^^^iL:)^^s (10 0) . lEJj^B (0 0 1) . mmi^^B 

(100) . m^:fj^B (100) . <DVN-rtL;6^<^^f6]T'iai^bTV^5^<5:%#m 

iit3jt3S4 5l M5i^jS4 3Xfil»*354 4^c*5V^r. SuSSTIfPMIlfi. M 
2RUO4 (M=Ca. Sr. Ba) . RE2Ni04 (RE = La. Ce. Pr. 
Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. 
Y) . REBa2Cu30^ (RE = La. Ce. Pr. Nd. P m. S m. E u . 
Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y) . MRUO3 (M= C 
a. Sr. Ba) . (RE. M) CrOg (RE = La. Ce. Pr. Nd. P 
m. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y. M= 
Ca. Sr. Ba) . (RE. M) Mn0 3 (RE = La. Ce. Pr. Nd. 
Pm. Sm. Eu. Gd . Tb. Dy. Ho. Er. Tm. Yb. Lu. Y. M 
= Ca. Sr. Ba) . (RE. M) C0O3 (RE = La. Ce. Pr. Nd. 
Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y. M 
= Ca. Sr. Ba) . RENiOg (RE = La. Ce. Pr. Nd. Pm. 
Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y) . (D\,^-f 
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tif)^^^\f^i-im^i^^^^. f}^^±:f7^B (10 0) . lE:^^ (ooi) , mmi^ 
(100) . ^3t;^H^B (100) . cov^-ri^/6^(D;^^^T'iE^R]LTv^^r <^^# 

im^m48] f»*3S4 6(cjov^T. mm±i^. -r^^^tf— ATi^^ his 
mm^mm-r^. m.mmi^T'y^^ :^(Dmm^mo 

Pb (M1/3N2/3) O3 (M=Mg, Zn. Co. Ni. Mn. N = Nb. 
Ta) . Pb (M1/2N1/2) O3 (M=Sc. Fe. In, Yb. Ho. Lu. 
N = Nb. Ta) . Pb (M1/2N1/2) O3 (M=Mg, C d . Mn. Co. 
N=W. Re) . Pb (M2/3N1/3) O3 (M=Mn. Fe. N=W. Re) . 

Pb (Zr,Tii_J O3 (PZT. 0. O^x^l. 0) t<DmmWPMN 
y-P ZT t,^^ 

(10 0) . 1E)5^B (001) . ^ffi^fa (100) . mLlofB ( 1 0 

0) . (o\^^^t^(D:)j^x^^\^x\^^z.h^mw<h-t^^mm^'T^<^ :^<Dmi 

[if*^5 0l l*5j^^4 6 7!?Mif*^4 9<7)fprtt;0^— :5{c*DV^T. HuJST 
M2RUO4 (M=Ca. Sr. Ba) . RE2Ni04 (RE = La. 
Ce. Pr. Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. 
Yb. Lu. Y) . REBagCuaO, (RE = La. Ce. Pr. Nd. Pm. 
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Sm, Eu. Gd. Tb. Dy, Ho. Er. Tm. Yb. Lu. Y) . MR u 
O3 (M=Ca. Sr. Ba) . (RE. M) CrOa (RE = La. Ce. P 
r. Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. L 
u. Y. M=Ca. Sr. Ba) . (RE. M) MnOg (RE = La. Ce. 
Pr; Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. 
Lu. Y. M=Ca. Sr. Ba) , (RE. M) C0O3 (RE = La. Ce. 
Pr. Nd. Pm. Sm. Eu. Gd. Tb. Dy. H d . Er. Tm. Yb. 
Lu. Y. M=Ca. Sr. Ba) . RENiOg (RE = La. Ce. Pr. 
Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. 

Y) . (Di^^-fti^^h^^^itm^i^^^^s f)^^tL^^B (10 0) . iE:f5^B (00 
1) . mmW-^B (10 0) .^35!:;^^ (100) . (^v^-ri^>^>^(^);^[R)-eia^B]LT 

(ft^3i5 1] myitis 4 6 7j;^ff*^5 0(Df5rtL/{l^-3S^^^3v^x. 

yjV:ty^Vmm(DRE,^ (Zri_,Cey) i-^Og-o. sx (0. 0 ^ x. ^ 1 . 
0. 0. O^y^l. 0. RE = La. Ce. Pr. Nd. Pm. Sm. Eu. 
Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y) (7)V^-f tt^ii^fca V^fi@ 

n> nT«it<^RE2 (Zr^.^Ce,) gO^ (0. O^y^l. 0. R 
E = La. Ce. Pr. Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. E 

r. Tm. Yb. Lu. Y) (^V^-f tL;{)^*>§ (D\^^-rM^^^^. i)^ 
035r;^B% (10 0) lEfS] LTV^S C <b ^#iS[^ -f- ^^tMft^T^V^-l' 
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m^fc^mmw-y'^<-f:^(Dmi^:i7W:x$^^x^ mm^mmi^m(Dm^m\c'^m^ 
[f»3^^5 7] &m±ii^^<y^Tmti.xmm-r^'prmm^mf^-r^i:^ 
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immm 5 9 1 ft 3jt^4 0 jb^n^m s ? (DMin7!)^-mi^mm<Dmm:ffm 
[fi3it3i6 7] m^±.\z.. y^yyTmy^\-mmm.t\^xmm-t^^Wim. 
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[M^3g6 9] mm±i^. ^<^y:^Tmxi-imw}mt\^xmm-r^'=pmm. 
r^mm. j£mi^mRu±^m,m^m^vxfi:^Rmi^'fy<-(y^x:h^x^ mm 
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XtS:^^mmW'T^<'< :^X-h^X. wl^T'^mMt^. ^^l^\i^-J>^T^y7^Vmx 

^^nm^my^^L^wm^'m^x^xfii^^mn'^v'^^^ -^x^-^x^ wm^fm. 

mmmi^fmRx)^±^mm^^^\^x^j:^mmmi^y'y<^ :^xh^x. mte.^mm 
im^m 8 2 ] m>^m 7 2 7bmm>km s 1 <DMti7!)>—mii^sd.m(Dmmmi$^ 
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mm (11, 5 2) (D±iz<=pmm (is. 12. 53) ^?i^^b> m^^mm 
±{zT^mm (1 3. 5 4 2) ^?^^L. m^Tumm±i,^^^:^i^'—j^ri^^ 
hm-c^mmi^m (24) xa&mi^m (543) §r?F0^u. mmmmi^mx 
it}£mwm±ic±umm (25. 541) ^?i^^-rso ^mmwrnxi-xi^mwrn 

^«f*:7=VW ^ ^^^^ < r i: zi^T-t 5o 
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